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C++ Programming Basics 


C++ o eoo&ecocoo[88: 

ogoqó:ee: 90290000001096:90 soo[gósooqe?: ogoqó 
BIGAKGOOIGOQ CAZAN vfo GÀ soo|gŠ oqo $[o39lo»o5: 
$soo$:600, basic program construction, variables eoəš input/output 
(I/O)  eogs»e[oppé:o? — see[góoqoq gës: — oo6[geo:opospoóh — 3le»[96 
comments e«go20:8o5ti arithmetic operators qpss& increment operator soobs:[ojeoS:i data 


conversion lN i:s library functions SS qo] 
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copdagézGagiGg2G020902000] T 0260995093208 š 902609 epes nS: 
GIS ET T S3o9$:02 eIn [o3ge0:605[o395 09050008 


Ssoo[o3»6:sospeogo? 0205086 Ga esni OGO 222:9»9li 


C++ o? ooo5c9 compiler cop səo>:[oÍ8: eer[p3eco 7 
Eco oooCococoooooo jq: Turbo C++ 3.0 o° 3280 f: DOS 


command eog s»co6g53[o3dlooo$: see sÁ eoqpÉ:ooorsoqp:gooo C-Free 
«85 compiler o o3:os[p3o»» oocBoox:8ëdloooSi dleoooS ogJSoos5soosš Visual Studio 
2008 3lo 090 Visual Studio 2012 o3 25:2560005c9 s»[o3Qolseor ŠSesooS:Gkqp:ooeooo 
Visual Studio 2012 o? 22059 OD eezooo:ooe[|9o2o:ço [ydo o€qpi 

o2o2086003 compiler s802209 og §c0r08, cqza22%002:03 soruce files (.CPP) 
866090? Windows ed o» RUN cQ qo3 executable files(.EXE) saj ^ efgoEscSeur05 
oQoq9eco: 00696 [ydo 338 (.EXE) 866co:e090? compile coges 0305905 
RUN cQ q2008 DOS command prompt mags: RUN cQ qdo 


Visual Studio 2012 o9 s»o»qsj C++ program 00808 e«22:06:226(86: 


oooee: Visual Studio 2012 o9 gÊ esad s098: [gEq$Edlooudu 
0205006000103 version edf goap: 320932036002 cpa opdleBGe051 
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pd start Page - Microsoft Visual Studio 


Quick Launch (Ctrl+ Q; D = 8S8 x 
FILE EDIT VIEW DEBUG TEAM SQL TOOLS TEST ANALYZE WINDOW HELP 
B- ae K Attach... = ARM seme. 
-1x EE > Solution Explorer ME 
P- L 


GET STARTED. 


There are no usable controls in 
this group. Drag an item onto 
this text to add it to the toolbox. 


Welcome 


Manage your projects in the cloud 


cppnectit to Visual, 


73x 
= 
Description Fil Ir 
Code Analysis. Solution Explorer | Team Explorer. 
== 


New Project... o2 $6c9o5dli 6322050132026: New Project dialog box ef andos 


b Recent NET Framework 4 - Sort by: Default. RA 


Search Installed Templates (Ctrl E) P- 


4 Installed a 


g Type: Visual C 
Win32 Console Application Visual C++ lype: Visual C++ 


4 Templates An empty project for creating a local 


b Visual Basic MEC Application Visual C++ application 
LightSwitch œ 
4 Other Languages Win32 Project 
b Visual C& 
4 Visual C++ 


Visual C++ 


Blank App (XAML) Visual C++ 
Windows Store 


ATL 

CLR 

General 

MEC 

Test 

Win32 

Windows Phone 
SQL Server 


Empty Project Visual C++ 
Grid App (AML) Visual C++ 
Split App (XAML) Visual C++ 


Direct2D App (XAML) Visual C++ 


b Visual F& 
mE 


Direct3D App Visual C++ 


> Onli 
nz DLL (Windows Store apps) Visual C++ 


Name: Eg0101-HelloWorld 


Location: FA1 OOP in C++\Codes\eg0101-HelloWorld\ 
Solution name: Eg0101-HelloWorld 


Browse... 


Create directory for solution 


Add to source control 


OK Cancel 


Installed->Templates->Other Languages->Visual C++ o? egsc8oddlu 00000500 
@d] 00203 Visual C++ project sagjzs202sc020500 Empty Project o? eggs Name 
GPP Sea oGingSG, 500950? cai 86609. BE: esspo? Browse... aô: 
çspeo:coo5dli OK o? Egosi 322050132036: fgos 
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pd Eg0101-HelloWorld - Microsoft Visual Studio 
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST ANALYZE WINDOW HELP 


Quick Launch (Ctrl+Q) D - m x 


B- @ R - - P Local Windows Debugger ~ ç. G Debug - Mele H] 
Toolbox "nx Solution Explorer 
Search Toolbox Pp- LIEGE ES PI] 
— Search Solution Explorer (G p- 
There are no usable controls in CUE T Hog 


this group. Drag an item onto 


fq External Dependencies 
this text to add it to the toolbox. 


Pg] Header Files 
S Resource Files 


WisE== ww O O OOOO 


Code Analysis Solution Explorer Team Explorer 


Properties URS 
Source Files Filter Properties 
s] > 
(Name) Source Files 
Filter cpp;c;cc;ooçdef;odl;idl;hpj;bat;a 
EXXIED -9x Parse Files True 
Y i ! Search Error List P- EXE ul 
var e = Unique Identifier {4FC737F1-C7A5-4376-A066-2A: 
Description File Line Column Project 
(Name) 


Specifies the name of the filter. 


This item does not support previewing 


Empty Project o? [goo6000:00» fja) Source Files 9803 folder Sp 222869 oF coo:dlop:I 
.CPP 860059 oop5296:8 e320090| a2e06qp:s2096: esni 


Solution Explorer vax 
@ o-- mia £ 
Search Solution Explorer (Ctrl+;) p~ 


Eg0101-HelloWorld 

&3 External Dependencies 
mg] Header Files 
mg] Resource Files 


New Item... Ctrl+Shift+A | 
Ctrl+D 


Class Wizard... 


Ctrl+ Shift+X Existing Item... 


4a DO 


Scope to This New Filter 
New Solution Explorer View Class... 
XM Cut Ctrl- X Resource... 
Ú] Copy Ctrl+C is Solution Explorer Team Explorer 
Paste Ctrl+V ~ ax 
R n eie na 


(1) Solution Explorer coo Source Files o? right click [jopu 
(2) Add o? eggs 
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(3) New Item.. o? maos [gjcoGdli 


emplates (Ctri+E) — - 


Sortby: Default 


x 
D C++ File (cpp) 
[Ë Header Fite (h) 


3900096] 932036: Add New Item dialog box eang C++ File(.cpp) o? egsqjo5óli Name 


epog 88 eqo ofoq  soe05 (Spoeogoeooo main.cpp) cof: Add 


DRONI 020560:090203 soopSš .cpp 8E socoo5 or6903 el 


DQ Eg0101-HelloWorld - Microsoft Visual Studio uick Launch (Ctrl 2f = X 
FILE EDIT VIEW PROJECT BUILD DEBUG TEAM SQL TOOLS TEST ANALYZE WINDOW HELP 
B- gb v K Local Windows Debugger ~ ç. G Debug - AADS, 
Toolbox ^x ~nep + >| > Solution Explorer ~ ax 
Search Toolbox P~ (Global Scope) - Ç @ o-e8 B o # P 
a 
ener | © Search Solution Explorer (Ctrl+;) p- 
There are no usable controls in Aa 
group. R EA External Dependencies 
this text to add it to the toolbox. S Header Files 
S Resource Files 
4 ig] Source Files 
++ main.cpp 
Code Analysis | Solution Explorer Team Explorer 
Properties -2x 
iE 
100% ~ 
Error List "Ix 
Y- Search Error List Pp- 
Description File Line Column Project 


s2999 coding ap 0056 o&eepad eaza0r$EB [gddloouSu aman GE 
So5oop5c9059lec5i 
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#include<iostream> 
using namespace std; 
int main() 


cout««"Hello World!"; 
return 0; 


Boogien safe: C++ oGogSeco:d fdo Hello World! «205 
029028600203 op$qyoo» of: cT e» focos o§oqSecosdl RUN [0905800308 
Toolbar o» Local Windows Debugger 802600203 $6c9050li 


ficrosoft Visual Studio 
BUILD DEBUG TEAM SOL TOOLS TEST “Z 


EB 9 - K Local Windows Debugger ~ 


(Global Scope) 
#include<iostream> 
using namespace std; 

-jint main() 
t 


cout<<"Hello World!"; 
return @; 


D 
Screen sadeco:0269 eff: qosaé: [o$eqpo?2gorole38eo5i 338 output o? 
[pjo38 Visual Studio 2012 4$» 78 3»9ecxe09 codcopdeu:qdleodi  dlo 
Screen eqpo5eogo:o5 key oobqjo? so$60? coréeger [jdou _getch() 9803 
function ecoso? return 0; à. eg,ço cobcopSeurqdlocdi esoo»[9 À, header file [3503 
conio.h o? coo: include fico [fdo vse mn esas: 


[gdagoxc]Gu 
|main.cpp + X| a X 


(Global Scope) 
=|#include<iostream> 
#include<conio.h> 

using namespace std; 
-jint main() 


t 
cout<<"Hello World!"; 
_getch(); 
return 90; 

} 
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3293245 [3$ RUN [p3p5c3905e05 ag Ecor2 e322050132026: eopqeo» [gddlooedu 


Hello Worldt_ 


vogo 3»«9:22058 Key 00599 SEVIA [ydo 


Data types and Variables 


Variables cogon o$oq:e6: 922092036:890205 soc|gŠ soo»: 328053206:qp: 
[gdfoqdloouS —s»qjo$s»co05eogo? ojo o36:0p5& Variable cogo pops 
ooo9gobeo:ooo([à: ofod: nn oeo — 9005905 œi: Ani 
Variables copo? ogqjon godpoc5 (RAM) À, esepsea].g> ofon [jido 
Jepp Variable 026903 or§8:0069 copdogé: c90200059900200» 000009600» 338 
Variable 03  o505905e0:000:03 RAM deo 380088203  o36:e0p59:000:09020000 
[gbdlosaSu EG Béo epp shv À, sac] voo 
S[qnz08Sz000526028 cocloooSi 3le[o356 Variables cooo data types ooo š[gp:[Š: e$o3:eco 
Aoi ofoq: 2002220000:32qp:99o aea $03 data types eogoeo integers! 


floating-point numbers cog characters Go36 [s$[p39looc5u 


Integer variable cogu 130000: 3le eo»o5 -23 038 salyado3§:e0303 eqogo? 
RÊ: fdo floating-point numbers eog 007903 Q neon 
integers 20297 322260820500 oo$0:609 (3206:09$: 08:02) odlo [jo 
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Defining Integer Variables 


Integer variable cog sodjssooo:qp:go @oloooŠi SleoeoS səoox:soəqppsepsoosoooo int 
S [s80loooà. epa poa sovgoSsoeo:oogoo system eT gops: 
og[gos$6oloooSi pvo- 32-bit system Windows eopgo int oo» 4 bytes (32 bits) 
eepos Aep int ooo -2,147,483,648 eş 2,147,483,647 [pyp: oo$8:Qo3 
oon$:60905 236::099:e0:$60loo091 


Slevecd, o»96 Windows system 3260056:609& MS-DOS 05660290600) int or 2 
bytes 0 esspopólooc5i data types Gop esepopo3 2205905q0260902600? LIMITS «203 
header file 5o» eaan oyScoro3aacgs wA: compiler 4, help 
orescnpd: gpg wodgSEdlooe5 


poco-s2es& int data type 550753 oGoqSeco:006903 eay{gclocdu 
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j//intvars.cpp 

lilas integer variables 
#include<iostream> 

using namespace std; 

int main() 


t 

int vari; //define vari 

int var2; //define var2 

vari = 20; //assign value to vari 
var2 = vari + 10; //assign value to var2 
cout << "vari+i0 is "; //output text 

cout «« var2 «« endl; //output value of var2 
return 0; 


- 1 
Z/77Z7Z/11/7Z17/17Z17Z77171417777777177Z777/7ZZ41777Z7Z7Z777Z72 


3200090] voee: int var1; int var2; 803 ooSsëc|oqo€:ooo integer variable 
var1 š var2 0303 e|ox[g» SooSoo5oeo:coo5oooo [gddloo05i ego int «303 
keyword ecoroo variable ë, type o9 Sooo5oc5oo:ooo [jido 338 statement copo? 


declaration cogc8 eslo: səf: program statements cog oep: sə: 
semicolon (;) à 9o5eo:qoo [gddloo051 


og$eo0502 92653 variables cooo soo»e[qo6oo AoE e[oxg»eo:oo»:qo» 


[doS ^ eo$o9o:005e0329000 — eo$s3050? Aqa A Aep 
qp:eocosoo[g6 ofoq, 32096:92 variable copo? oe[og|oocoo:oco Ado 3leoeos 


02020300 VÄN, ep52299 esspqoes9 variable copo? e[oxg»eo: Edos 
Declarations and Definitions 


Declaration š Definition pJ [g»:s9:q[o5o? geyi Declare nonon 
variable o9 2»05c9e9l eo3! ooo data type [gS0205e802003 program 3209€:9» 809«009 
e[oyg»eo:oo» [gddloo05 Definition a802x02G022 memory cogo 338 variable o? 


e$epo»c3020009 [gddloo05i 3200050» vGoqSadeo egoo) int vari; int var2; «305 
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op&sbeloxE:02> declarations + coz [gdc0c8 “definition coga: [gddloo05u 
Pean: yE SoG} csepsozgr 338 s»q[095$690» oooco AAI devos e320596:90 
definitions o0»0503 declarations eoo szej: 32622:805 qe [3292:9» [gddlooo5u 


Variable Names 


Variables 20273 soopSoeo:o5 eSP c309$0q03 99:029: sag, Fdloo05u 

° $00p90? 0005: so[o3: 3loeopo soeoo:š GesSEdloo051 

° 1 acs 9 8208 oon&:e09 0305 copdopE:SEcoor8 320 vo09:026002 Soogspšo 
og [ydos 

° po [p3p:go space [go:co eseoeo3 under-score (_) 03 eoo» saa$2{GIC8 qo 


° 48090509 DOOD orad:eq sose5:soqp: Gu:8Edlos051 
° Oras: so[o3:š 326200? compiler o» a[g»: 22095905000:00» [j$ var ooo VAR š 


o09$60000? vop kdos 
GE009 [gEsqjod 006900 C++ go s22: a005e05002:03 keywords Goz03c022 
šoop5oo:o5 AS qi$op6o0o:8sgo [sëcloooSi (poco- if, else, while, do, case, new, 


class, int, float, double, char,...)! 


C++ o§ogGer soqpioooo variable Go203 S719260 eocp:32600:6090 29:600 
Ao I so3j.02e002 eocbe|o3& s»e22:0? egege Ado (poco - IntVar, 
dataCount) const copo? Gao) CSEPP eoco:so[o3:eooo 5:60» $[039lo»o5i 
ooo5c9o6Q|roesees: voo Son 2002000290990) 0036 
ÔA eego2o:2560loooSi C++ go class eoəš function co203 s2e9560:03 esepeocó 
3900090 poesooqp:o90 sfo 
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Variable cogo? soepdcu:03 e$ 338 variable à, qpdgoSaindo3 ops: 


$o:0p9c9o5e03 PDR eo QoS poe» e[pes6 bT 3eeopo t 
aorr0005009€ boilerTemperature cB soe95eo:o»»qjro» 99g6:c56:090509600looo5i 


Assignment statements 


3200090] o$oq80900 vari = 20; var2 = vari + 10; o s sëc|ojgo€:o5 
ecocoo[exeS[e3qese»6( Balas 256050» (=) ooo 000209602» QÀ, 202200 
00$8:60203 2005200500 variable eopo30? assign [gop6eo:c3050009 fyddo oooo 
o»Seoe[o36:godlo3 vari ooo wÊ $g: oferu So»5e[p:p6 oo$&: 20 
[gbeoodlooo5i 


Integer Constants 


B vo eoo[ooS:oo lo} 20 p integer constant 5 [SÉdloocfs 
constants eogoo» o§9S co8o8eo co$& oep: dReidan integer 
constant 60302602, 32220 0288 vdo integer à, codo oo$09 s202: &c5 
o[goSo$: oo$8:eogó [SBdloocS1 08 gobo oep) (+) oooobooooooon vari 
o$ 10 oQ|&:cocSoosc8oSosoƏ [sBdloooS1 338 10 0203 esoc5co8 integer constant ooo 
[38dlooo9: BEG od: q3 $o (=) operator o» varz oo 
assign gcoSeurc8oSom0d [S6dloooS1 


Output Variations 
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$RP voged cout << "varl+10 is "; 9803 oreloxE:00 aYScor03 0596 
DÊ: ecocooŠoocodjs string constant 0059 (varl+10 is ) o? display qo 
donee: fidos eso oeoa obej: [3863 cout << var2 << endl; oooo> 
variable var2 coo 086&:c008:002203 0288:08 [joco [fidos Iei Sogoso? 
run fogpSBoSecSe8qE varl+10 is 30 802208 deie: pdos psp 02890 
cout & << operator eogooo integer à string cogo8 Sido 036020588698: &oocŠ Boðn 
Jepp C language qo printf() s2o»[gpooc9 (display apSqec8 variable 2220029) data 
type cog Bsp: 96d %c 96s eog sevo ST 
Ado 

agScor8o3 soe& cout epp gsn sef ooe[zpéroops: 
[88e50208 aocBco:Bed aaea obei: sogon o8 lone 
Beba oqfoco5c8 0.505 cocSogssoo: Gaay RRB, ogooS$Esy> "n cdd 
escape sequence cog& manipulator cog soo$(goo? s»62::808 qig 
fg6dloo081 


The end! Manupulator 


cout eI: o»e[o3»6:0900 e3002«9: 0022205202 endl [gSdlooeSu 020205600» 
deb: sê: esepgoobsjo3 manipulator obg fdo n š 
DGN: — opp9eoec3 skon sg — Gq EscoEzeodlod05u 
manipulator cogeo output stream o? [g[g69es5eo:$603 oo$[p3»q[o5eogo 


[doS endi s»e$& Wm š 0703 sameo output buffer o9 
flush [ge 5960:$60009 [gddlooedu 


Other Integer Types 
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32000290 0d€[4S20086 int səf səf: integer data types cog Fesdieao:0205u 
B203 PNN long š short ò [ydos (0202056003 char onc integer data 
type cŠ og Edon, epg saqe qëjjcorogosdooSi) 
dec aodio bigod, int oo system edlgoopSf ghar 
Ga fgpreoeoS long š short Roreor system oó[ ooooSoosc5 s»qoSs»eo: oxo5905qio5 
0920 [ydo 

long 32e$& 4 bytes sa[geseporecag |G: 32-bit Windows system e» Qo3 int à 
Sogo5soeo:qie: oocloooSi Sepp long or -2,147,483,648 ores 2,147,483,647 oq» 
oo$&o oen$:eog08 BS:a0pS:co:88dloou$1 long o esooSoobsob: long int 
BS esj$SdloooS: so8QoSoooos2 3909095 fdo 32-bit system «o long o8 
oPoooooo int š opde o30eogiqo:eoeoS 16-bit system cogeo 4-bytes 
GPO integer type 026903 o§$03:8 soeoce[geeÓOloooS! short meon 2-bytes 
epep: 16-bit system oo int š 399053200: ogo short oo» -32,768 ores 32,767 
IA oen$:eogo8 Bogs: short o3eoo? 905258 Windows 
system coge» $f added ef memory $ egong 088393 
osifogdloosooocSi int oo» short cocd sso s»goSsooo: SA: soqjoSsscooSeogofico 
8[8SsoSgo egei soobsqpidloocSi cafiecoBo soos long data type sodpsooo: 
constant 028908 e£oSsqBoooS Bel oon$:oo$8s, epp L o8 mosea 
idos ooo» - 


longvar = 7678L; //assigns long constant 7678 to longvar 


soatesod303 integer data types Gog Oleo Bn compiler coge gops: 
oglges$Edloo05 s8 integer cogo» 92902  esepopo3 bits 320352030? 
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a005go5cordlosu51 (1-byte = 8-bits)n 338 type coz, sxep5eq,9> underscores sëə 
o2 eq,o» oodo pows- __int8, inti6,. int32, __int64 036 [gSdlos0Si __int8 o> 
32-bit system o» char š oooŠ[9zi __int16 oo short š — int32 oo int š long 088 odo 
__int64 oeo adas integer value o3 ocn$: og a208 o98:cooS:88dloooSi 8 
type cogo% appo sogobs»eo: Qeco[3bo3 smg eoD coo5eoggocoo) 
goose pbr0000? Gogdlorodu 


Character Variables 


char type ooo -128 meş 127 [Jĝ integers cogo) 236:e0p9:eo:$6Olooo5i char 


variable o»» memory qo 1 byte (eight bits) 0 esepopoloooSi ooslooecogo character 


CO x 


variable copo? opo»058$603 ogopa 620060603 omeo 2862805 
A:S Edoo dleoeoS peona char variable copo? ASCII characters coo 


Bao: soobrqieco Aon 


0000056022 ASCII character set ono» 'a', 'B', '$', '3' s2003 characters copo? 
ocnŠ:oooš ec?[go3 G66 aBOloz By 8 oon$:60907» 0 meş 127 s208 GdlosoSi 
Windows system oo 338 range o? 255 c5:soc8 08:9), 805: SE: oo2o>ooooy:so8j š, 
0090500 BÅ]. cop3296:c9030looc51 


$6é[qo 2900700736045 o?609o5e[gq6:qo3 səp 128 š 255 p: 
characters Go202 92009908005:000 dione sagoSsaorx0005  i-byte 588 
088 oeooscoSopf:ooo|ep8 qoo oons} coooooooxseogo9 
o36090509 sacoSec{gdlon:n Standard C++ $060», gé:  0009200002:60209 
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Deog wchar t 803 character type so[o3eo: obg dloédlooudu 3leoeo3 
So566$:02609926002 ASCII character set 602030 s»o5d[gjo22:9» [s99lo»o5i 


Character Constants 


Character constants qp:oooŠ character oo$ob:0? single quotation marks (') 
SEPP 0005256:002:0258 [gddloo0Si1 poco - 'a', 'b'u (string constant eo202e02» 
double quotation mark $89[3»:9» oopS256:eoseólooo5)i C++ compiler o> 338 character 
constant copo? o505e96ep ASCII code cop salgd e[goEscSeu:dlos05 poco - 'a' o? 97 


fy oooo>|ü$ooço [ydo 


Z M TS 


Name of variable ” 


" Character ‘a’ stored in memory 


Character variables coo soesš character constants cogo? value soosš cop3296: 


o38:e0p9: ooo: C6Ólooo9i $940 vg 0qGsoo:03 e322020 esr[acooxdlo»osi 
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//charvars.cpp 
//demonstrates character variables 
#include <iostream> //for cout, etc. 
-#include <conio.h> //for getch(), etc. 
using namespace std; 
Jint main() 


t 
char charvari = 'A'; //define char variable as character 
char charvar2 = 'Nt'; //define char variable as tab 
cout << charvari; //display character 
cout «« charvar2; //display character 
charvari = 'B'; //set char variable to char constant 
cout << charvari; //display character 
cout << 'Mn'; //display new line character 
_getch(); 
return 0; 


=} 
//////////////////////////////////////////////////////////////////////// 


Initialization 


Variables eog ^ oo»8o$oÀco) sAd Şe — ocodloopŠ: 
copSagé: eo:xBo586dlooc$: 8G 989: emon initialization co8oooSc9 
esl sloni 32000900 89$ oQosjóoco:sço charvarl š charvar2 9803 char variable 5903 
'A' š '\t 08 3298:98: copSop6i[ initialized [go9660:o02:0099li 


Escape Sequences 


oQosjóoco:cOço dlo3 '\t' $305 character constant oco:ooo sa[gEso$ses$Edlon05 
33808 character constant cogu» escape sequence cooo [8ëcloooŠi backslash (U epp 
tet characters cog reol osBdgooes escape BHB cgcSo[ipo5 ezone 
33803 cal pnd Š poergoeor t o? character 't' c onana e«$625 tab 
character sa{g6 [4$<8qdle05u console-mode program eoo» tab 06902» spaces q8es«p 
ope» — [g$dlooo5: eg205000 character — constant ^ oo99[g803  '\n' 
oaeoi esooSoobe[p8:so8:à oS eooni Escape sequences 0308 
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o3gpigóee: string constant (orcloxE:) 202097 espesocop5256:c9 [gdco 
f Edon e32205Ól RUNGOAMNCON 3295:qp:03 escape 


sequences 60203 ec?[aeorooo:ólooo5! 


No. | Escape sequences Character 

1. Va Bell(beep) 

2. \b Backspace 

3. \f Formfeed 

4. \n Newline 

5: \r Return 

6. \t Tab 

7. [X Backslash (\) 

8. |\' Single quotation mark (') 
9. V Double quotation mark(") 
10. | \xdd Hexadecimal notation 


C++ go backslash C single quotation marks š double quotation marks cogo% 
BiG: SgS} s»o3[goooo»óh seoj 338 character eogo? constants 
mep CAYEA s23 326q,0» backslash(\) ooo codcopd[G: escape sequence 32653 
soo5fdsoo» fdo poe» - cout << "\"Run, Spot, run, \" she said."; 0803 07808 
Infoe "Run, Spot, run," she said. eBo3 0200208 ego [g6dloo051 
ooslooeco ASCII code 127 œ0 O[g$03 keyboard eoíe» edloGo3 graphics 
characters 0308 esP(gqEo3 sed "wdd' eBo3 Gös eqsocoreoredloocS: s3896o0dlo3 
dd ^ esepgo — oBeSesgq6o3 character — à, 088p hexadecimal 
or 8:08 Gqso20:60:960 fidosi poco 
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020500 CALNE: CAYES 178 š o3qjo3 hexadecimal or§$8: B2 o? 
ox:|8: "WB2' 8 egrang [SŠcloooSi charvars.cpp oQoslóeco:eoo vov: charvar1 à, 


oo&8: ('A') o? egoo kað: charvar2 À, oo$8: s»es& tab ord902 esepecsep 
space [fp @so0d005 — o505909eo: 90503 — charvai — oo$à: (B) œ% 


coodeu:gn|{gddlos05 esoo5s0:soesš newline o9 sf: oqoso Dessa 757 [gSdloo051 


Input with cin 


og$eoo5o soošš variable cog seopfgpop enspi sooso3$çoo 
oĝoq odp input S% ^ eocoBrapoocb Bo seo Bobo 
obp aqyfagpS[ojqesex6u BSoQoeBecoso seop[jopo? erqSoho5  sogajfoo§ Gs 
copSaz&:SE:Br osogbo — o[p:oo:o fdo ecooecooso oS integer 
variables 60308 aoñ eegaxorcooróloocós 


E] //faren.cpp page 72 

//demonstrates cin, newline 
D 

#include<conio.h> 

using namespace std; 
Flint main() 
t 
| int ftemp;  //for temperature in fahrenheit 
cout««"Enter temperature in fahrenheit: "; 
cin»»ftemp; 
int ctemp-(ftemp-32)*5/9; //convert to celsius 
cout««"Equivalent in Celsius is: "<<ctemp<<'\n'; 
_getch(); 
return 0; 


-] 
F ENTIE REA N T 
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Sooeoecomp 3905:{Gooda03 coq6020200$8: oseo cout o9 sde: 
seol eso05006e|p3p6 cin» »ftemp; eon Ames  cop5eo oS 
00$8:03 eoni: oeo oon ftemp 0503 oop3op6: o30:e095:eo:9o [gddlooudu 


Variable 


ES —C 


-— 
EE N/N/N/NÍ cin 


cin «303 keyword eon standard input stream o3 Eog object 00696 
[88dloooSi 338 stream or redirected ocp6000:29:e9«6 keyboard or§oSoop$c8adoch 
32qj053205056090? RV >> operator meon extraction 3leeopo5 get from 
operator cà esl olooo9i 6: operator ooo 2205200990905 stream object ($esepeo cin) 
OB aor0005¢r903 variable D cooSeo:ço [gddloouSi o§oqSG, result o8 e322059» 
ecoco»[p395$69lo»o5 e&api 


Bü f:\Articles 2013-3400P in C++\4-charvars\faren\Release\faren.exe 


Enter temperature in fahrenheit: 166 
37 


Equivalent in Celsius is: 


Cascading << 
cout go << operator o? e322050l3»03€: so|o3e[o3S coo[8: yodo 
cout<<"Equivalent in Celsius is: "<<ctemp<<'\n'; 
ooo: "Equivalent in Celsius is: ^" o> epp: cout 
o? eo:9OloooSi eso05ooó[à ctemp À, 0288:09 eo:92209 newline character '\n' o3cop5s 
copdeur0x2 = [gddloo0Su — 338 — output 2:90 deppe: cout 
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dop} cosqScopS: sooooodlëi s38c8 oss: cin š extraction operator >> 
GCS AHI qlo ooa05ch_ Sgios ooo oper oco: Gaga 
oobsoc5cogS: copBeo:à a§fEdloouSu devus sook[jeoSopo? saqregab:oo§sa0g05 
cout š 088: ooSeqS: congo: cin š obeigi: eoBopocodjioo woseo 
soobiqpróloooSa 


Expressions 


ZAA [gopO6Q3»090? variables cop! constants eog operators cog 
8o5G6qro00:000:0000? expression cÓ edldloooSi a-12 š (a-37)*b/2 0002609000 
expression eogóló: 338 expression cogo? run c30903 Ri 8:0209 


ogo?coogodli 


Expression 00694, 328053206:609000cop5: expression Gop [35$69looo5« 20305 
$9$0 Mep: a-37 š b/2 $69 oan expression eooo [gddloovdu a š 37 o2c9 


ondad:0005: [596503 variable š constant cogo?cops: expression cogsalgd 
podo 


Expressions cogu» statements cog wopdlopsi statements cogo compiler o9 


005990058 agso: semicolon š saas:o005eqq, GdloouSu expression 204076072 
oogonio eyonu statement dpp expression Gog soqp:|o3: ol$6olooo5i 


Precedence 


$9$2 o8oq9ecow300 (ftemp-32)*5/9 B03 mea: ecocoo|ogsjes2oëi 
S38goólo3 cooda5azEz () ean odi: Ae 32 03 5 š soəosëc|[gooço [gddloo05u 
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IB Beon H T T 
aape - o sag: eof: epp * o) eaorégoSdloo0S1. omeo 
coodadag&scd00 operation 20208 efaz coSosooSço fdo * š / ooo 
Bwoo:eorsosoS opdoSı AB S8 operator o a 
co8osoo8ço [sBóloocS: dlepip& * Bro / co8ço fdo Seno: saeohs2008: 
oooBeoBQooo Åp q} sf: o&osS:o&:ooooocooS: oos [SÉdloooSi 
dleoooS C++ qo Btenreo: s2208 ooSocbajoSoso aooe o3 soc[oxp&resep 0289 [ËB 
operators cog soo|rrpë: q&xgo3 soeS:ocpoSe6 sooqjoS esgregreotogogodli 


awi wog int š char o3 type sddjesocloqE:03 gE{gddlooudu 
muen 338 type $69 oam sooo edo integer ~acn§:c025 
o»o5eodq| epn o»9 «oo5coo?[à: floating-point variable qpssoo[o3»6:0? 
009000? 6991681220190 [gddlod051 


Floating Point Types 


Floating-point variable cogo» sawe dð omogo Bona 
BéSzeopd:002:8EdloouS power - 3.1415927, 0.0000625, 10.2 c002e099 [gddloo05: 
cb soo:x«po decimal point (.) ë, 2005200900 integer part cog (sS[p3Bgi 
22000900607. fractional part copo [s$0loooi floating-point variable Gogo Åp 
opooqbeogseeei seogosecos eo sage} eocooeogo? boù obo real 
numbers cogo Sofos 338 086:000960995 gp:cooraarig& s»96:09$: 
328053206:609 dlesecg doS C++ peon float, double š long double 9f floating- 


point variable o»:Qje Gdlooedu 
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Type float 


0-9.9 og$qyoo» p205 float type variable 0059 esepop[se: 


float or¢022 338 floating-point variable o5:Gjs0dq sacodads [s9[8: 3.4x 10°? ares 
3.4x10? [Pp om: $a$ precision ĝo = soqjo5s»coo9e090? 
Bdz:a005:8EdloooSi esn poemon floating-point number ceopo?obq[9y 
00506: 00694, 8.02003 qpo3 ogosSecodli 


// circarea.cpp 

// demonstrates floating point variables 

#include <iostream> //for cout, etc. 

#include <conio.h> //for _getch() 

using namespace std; 

int main() 

{ 
float rad; //variable of type float 
const float PI = 3.14159F; //type const float 
cout << "Enter radius of circle: "; //prompt 


cin >> rad; //get radius 
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float area = PI * rad * rad; //find area 

cout << "Area is" << area << endl; //display answer 
_getch(), 

return 0; 


} 


W5 circarea (Running) - Microsoft Visual Studio 


File Edit View Project Build Debug Data Tools Test Analyze Window Help 


BSH#-Ha@|s a m |Z S| 6. ce - B- uú 9 


di 6 (9 a 


Grcarea.cpp | 


(Global Scope) 


v  " main( 


]// circarea.cpp 
| // demonstrates floating point variables E f:\Articles 2013-3\OOP in C++\4-charvars\c 
#include <iostream> //for cout, etc. Enter radius of circle: 12.3 
-f$include «conio.h» //for _getch() Area is 475.291 

using namespace std; 
Jint main() 

1 


float rad; //variable of type float 

const float PI = 3.14159F; //type const float 

cout «« "Enter radius of circle: "; //prompt 

cin »» rad; //get radius 

float area = PI * rad * rad; //find area 

cout «« "Area is " «« area «« endl; //display answer 
_getch(); 

return 0; 


Ó-9.. J Circarea.cpp sÇ testing 


Type double and long double 


Og sags: [Zono floating point types cop[g6o03 double š long 
double cogo» $q PÉN eşpõof: 755602 Qoophogerbbooco 
0909030220020» Gra float š s209050ló: double type soesš o36:p» 8 bytes 
Qa: 1.7x107 oes 1.7x10°% pIJ: o3&:000$:6090? 236:e099Ieo:$6 [e 32220 og) 
Ggqpse08 o3oqólo»o5: long double type meon, Eê: saved! qoogSoscoooS 
qp:eooosoo:|8& double š peog $olooo5i 
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9-9-9 og&qj[oo» p2 double type variable 0059 csepoalgé: 


Floating-Point Constants 


circarea.cpp oQosj3ecosgo 32259095 3.14159F «305 omgean floating- 
point constant eco: [gddloou5u decimal point o? [g6c905000& integer type eo»059$: 
SE esoobebo» F meon float type [s8e[o3»8: o2o59o5eo:c905oooóli double 
320909029002 e$005&9190 ooo suffix letter o copSco:cBoSoep oÀ 200908 30000088: 
OÓ eaeou: fyddo double oo default type [jed long double 320205026005, 
L o3 cogŠoo:@ c9ço fyd 


og$eoo5o2 soes& floating-point constants copo? exponential notation 


cox: egag S505: 2000604 qp Gop oeod: poco 
1,000,000,000 o0? 1.0E9 c3 cc5[y$6Óloooó: 1234.56 oscopd:  1.23456E3 


cQ eqe$Edloo05i Seon 10? o9 E9 š 10° o2 E3 cÓ socgoSooo? eap$EdloooSu 
E eID egoz omg: 023$: exponent c3 esl[p39looo5: exponent o9 [oe 
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3200008009 o009e$«p og.co:xjoo5e90000? BEd exponent eog positive š 
negative oo$&: $6900» [gd$édloou5i  6.35239E-5 omu»  0.0000635239 
o? ecb[goo»dli 


The const Qualifier 
circarea.cpp o$oq9099o float 2205 const «305 oona: dandos 
const float PI = 3014159F; //type const float 


Constant 32090595:03 const 9803 eongo eoooww:0? variable eope[oj[gpo3 data 
type 6024, 69,42 eggo 338 variable à, o5$8:02» vGaqS obg o[grEsc508 
ACON: o0020909 338 oof8:02 vloed e[p8:058 [o3:00:5005 Be error 
message cv: [s$óloocSu 


omeo const qualifier coor og$cor5o3 Sea 2209905000:q[603 
00§8:005903 eGordo200 e[q»6:c59[g8:9 02209058 25:800» [gddloou5Su 058 o> 605805 
MOIEN Sogu e[q6:c509. oq: on 250560:000:0050 [gddloo05u 
The #define Directive 

C++ qo 2850090360203 oë 0269 kdo constants copo? #define 2803 
preprocessor directive à ao0SgoSeus$Edloo051 S505: identifier cop& pç) text 
phrase copo? e$o3:co:godli pvo - #define PI 3.14159 9803 epp: vg 0964, 
O o«pooodge:[s6 PI a803 eoo: 3.14159 [gE so02208: co: [gddloo05u 
808 Gqro00:$05:0? C language qo secorseco: Go0d02:59:0lod051 SleoeoS 2005 data 
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type on e2005905$603 sarzsadzqindeloE soço:sooəe:ooo [gdcor$édloo0Su 
Aep C++ š C# qo const o? oix eqan Sleooo5 ogosŠ 3260226:6020? 
oo5[o393e05 a8qEcor #define cop aqp}: cogq$Edlos05u 


Type bool 


int data type oo [gb8Ec[g$o3 or$8:c0p bo $(à: AREIS char paeo 
JAE od: [86$6dlooo51 bool meon true š false $: $å [g5$60looo51 08538309 bool 
000 one bit ò epodo 3leoeo5 020203020200990 bit soesš 236:896 byte ores 
GFE: SopoSapgor BEH sogiFGlosporrelaspE aghGEcorar apEogodsqoyG [gfoofor 
byte soosš 5 Bso» [gddloouSu $E odcaozqiode02G, «2556090? 
Dren bool type o? saadsqnedlos05 poco 020? o> GerdeerEa005 saa005[O4:0023 
BHO? FEroPHYOS qo $Ë bool value - true of sbc: ê: doz false o? bv: 
[gdo bool 9803 &2ep50? true-or-false 07555202 š logical operators copo? 03005 
092022603265] $5203 039096803 op spo 320085 ooàjpoooog George Boole sa: solo 
Dvd dend 


The setw Manipulator 


og$eo0502 soesš endl sacloyE:03 egamni sagirSaecooSeo308 screen qo 
[90203309 insertion operator (<<) š 0305:03 manipulator kjepp: qê: 
329 S5CəoŠS:oogooooo output à, field width o9 e[p6:5 co:803 setw manipulator 
sepp: ð [jódom 


ay§eor5o3 cout o? 590p oo$8: 00690? screen eo [jesi 33800§8:02 
o3oqo3 width S daze eaeoe epodo onn Bodo: 
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[o3p5$60looo5i default field 26072 338 755: so$ooocooo5 CPO poco- 
integer 567 oo» ZP Wo oesepopeo [s9[dj "pajamas" «303 string eon 


9$6e8«p o»oo [gddlooud1 Sloooo sag], C Reo yeod 8o5[m3o» [36906 
020990560: c9cooódlooo9i $980 soosš width1.cpp o$osj9ecoio? ecocoo[pap9sesoo6 


SoQoq9eco:wo ALA, s»ep50? eod oo69e» [gaocor{§: so[gowe0250592607, 
DADP oaea eHe [gddloo05u 


// widthi.cpp 
// demonstrates need for setw manipulator 
#include <iostream> 
#include <conio.h> 
using namespace std; 
int main() 
{ 
long pop1=2425785, pop2=47, pop3=9761; 
cout << "LOCATION " << "POP." << endl 
<< "Portcity " << pop1 << endl 
<< "Hightown " << pop2 << endl 
<< "Lowville " << pop3 << endl; 
_getch(); 


return 0; 
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| // widthi.cpp 
// demonstrates need for setw manipulator 


E" f:\Articles 2013-... l 


#include <iostream> LOCATION POP. 
Binclnd : Portcity 2425785 
-include <conio.h> Hightown 47 


using namespace std; Lowville 9761 


int main() = 
{ 


long popi=2425785, pop2=47, pop3=9761; 

cout << "LOCATION " << "POP." << endl 
<< "Portcity " << popl << endl 
<< "Hightown " << pop2 << endl 
<< "Lowville " << pop3 << endl; 

_getch(); 

return 0; 


ġ-9.ç width1.cpp $6 testing 


og$eo0502 2003002:803a203: output eoolo3 cowB:es sacqss0205 GOZUN 


$6:055« 9058e80looc5i 02020509 200000503 ABcore0d Ba E co5« 99 BERN 
kódos [.soepSeoo eyan: esoo5o» oco$:wop[o3:9» esspogo? 
(spaces) Gop [gp:eo:$6eo5e9q6 GG: seyon 3200050» widthi.cpp 50 


sošeŠ:coS [g6so6[à: with2.cpp &»ep5& setw manipulator soo»: [gSeqzdloodu 


// width2.cpp 

// demonstrates setw manipulator 

#include <iostream> 

#include <iomanip> // for setw 

#include <conio.h> 

using namespace std; 

int main() 

t 
long popi=2425785, pop2=47, pop3=9761; 
cout << setw(8) << "LOCATION" << setw(12) 

<< "POPULATION" << endl 


<< setw(8) << "Portcity" << setw(12) << pop1 << endl 
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<< setw(8) << "Hightown" << setw(12) << pop2 << endl 
<< setw(8) << "Lowville" << setw(12) << pop3 << endl; 
_getch(), 


return 0; 


// width2.cpp 
// demonstrates setw manipulator 


a" f:\Articles ... l 


#include <iostream> LOCATION POPULATION 
Portcity 2425785 


#include <iomanip> // for setw Hightown 
_#include <conio.h> Lowville 
using namespace std; 
Jint main() 
{ 
long popi=2425785, pop2=47, pop3=9761; 
cout << setw(8) << "LOCATION" << setw(12) 
<< "POPULATION" << endl 
<< setw(8) << "Portcity" << setw(12) << popl << endl 
<< setw(8) << "Hightown" << setw(12) << pop2 << endl 
<< setw(8) << "Lowville" << setw(12) << pop3 << endl; 
_getch(); 
return 0; 


6-9.9 width2.cpp sE testing 


setw manipulator o» 296300502 oon$:e09& 0707725602405 n character 3203/03803 
field s202: eco5[geo:dooo5: eş n onm setw(n) functin og6:0500 


argument (n) ò [gddloouSu 338 oo&8:00 field o5ço right-justified [sbesoooli 3200050» 


0-9. 9? output oo [g$qeo5 $0? [joos age{ansqijodaacss cpg:eqeogo? eho 


esepgo 2-byte e$f: sogpsed: 0255: 32767 ð o36:w9q03 320909 overflow 
[s8Ee[agos integer type copo? e25:95 long o? ascoz] 
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setw(8)-——— LOCATION 
| amami 


— K —nI  AAIAOIXI— 


6-9.6 width2.cpp së testing 


Cascading the Insertion Operator 


width1.cpp š width2.cpp oo ol$o3 cout statement cgo cout o? 076216 25:0020; 
coe[ppé:es ^ s»eoooqp:qp: esposa wPo A gn — 00 
whitespace 60303 cop$e05:022020 insertion operator (<<) eo90? cascade êf: obel 
obel eaaa 3231026090? s»25:q[o000:02» [8600051 cout esep pêg: qes 
0028S, 3202099 [jð 


Multiple Deifinitions 


Variables eop[s5o3 popi, pop2 š pop3 0303 e$o3:w5 oo$8:090| ozdo: 
020590960:000:0000? Cogo S$: data type 070803 variables e090? Goren få: 
oSo9:eod[g6: 0288: o»o5ooSeo:dge:i36 sq eopsj$69looc5i 


The IOMANIP Header File 
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endl, setw() 003 manipulators copo? s»op:d[gj$eSe6 035207552 iostream header 


file òg odlo3 320305 iomanip header file o? 0056 elox[grcvsqer [s99looo5 width2.cpp 


pv #include <iomanip> // for setw ð: GEED ONA] 


Data types Conversion 


aÊ ooCoS:eoqpp:oo data types qp: ssobi[ujoo? 32620:805 gE {gddloouS oo 


oo6e$:090o02, 338 data types q: oo6eooes so[go00$993 epis: 


mepi: cages: nfz [gddloou51 


C language goð C++ ç> «vop data type 
mfg  cuxcordloouSu ^ poeosses& es  mixed.cpp 
ecoco»[exe5sgo»ei 


// mixed.cpp 

// shows mixed expressions 

#include <iostream> 

#include <conio.h> 

using namespace std; 

int main() 

{ 
int count = 7; 
float avgWeight = 155.5F; 
double totalWeight = count * avgWeight; 
cout << "totalWeight = " << totalWeight << endl; 
_getch(); 


return 0; 


eo 030009 
ooge: 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


35 
OOP in C++ Dr.csarE08:09§ 


Š 900292 double data type (totalWeight) 488320205 int data type (count) o? float 
data type (avgWeight) š epon eog, ag kdos oyScorso3s0e8% RUN 
PI sA Error e[go5 sainn eog.q9looo5: compiler soesš 33808 
0090803 data types cog soqjéqjé: eólés so ekp eo: sooQo3 arithmetic 
operation [japonca co0dSdlos051 

32$], NOÉ Ê: 2202220020:6029 eqt220:q00» Sean ogo dog: 32909 
0070803 data type cog eepegožsa sjeg error [Geo kjå 338 2207200272560261, 
compiler coga 0456050239265 qoug6resroo»:90009 cQ cpao|G: Biag 
o»o90968 Apop  [s90lo000 C š C++ peon ag$cor5o3 
DSG ecpegoeqroooqo? gpdgodqo>  oobee[pp&c apoogricopdcoi oped 
coOoesooCoo:oo [gddloouSi 338 sqn C š C++ codo) soc|pj»6:0069c50 
deos doceo S sss ns m 
0968600005 doi 


Automatic Conversion 

compiler s96$8 35808 esposo e«go20:000:03 expressions 2025 qEa8Eqo3 s»9lgo 
s20960959322603 CN esn e320 efjo Table soq data 
types copo? higher š lower Q: salozSzqjEz 3[go:o00:$60looo5i 


Data Type Order 
long double Highest 
double 

float 
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long 


int 


short 


char Lowest 


sacl: se o%c8 arithmetic operators copo» 02509 data type Qo5 
operands 02035 coOoeooCoo:e|edloooSi Sle[p3& espesoeso3 data types co2š 
s$6e96qo3 s»9lg» data type s»$809 s»[g629 s»c9s»eoqpo? epico [69looo5i 
mixed.cpp qo int (count) float o%efuréscScor{G: float (avgWeight) š ee[g0596 
tempoerary variavle oo$ogo o38:e0p5:000:60:0loooói float $59 eÂ qoo003 
gcor8o3 double ejf: totalWeight 0508 copScordlosuSi 338 [60503 csp Ó$ 
[gooo:dlooo51 
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totalWeight = count x avgWeight; 


mas ami uama man ama wam — —ÀP—L- Em 


totalWeight 
[Wes yy l| j 
double 4 Result converted to 
double, assigned 
to total Weight 
33803 data types cop soc?seecqpo? c|JoS:cOoo:ogo:oooooo e[g6ooodlopn 
og$eoo509 soosš [g6qj6000e090? C++ compiler o» socosoecqpo5 coOoo:ooosooo 
[35035220905 səp: “@eS:eo:osocpco osd: evo  00990058o» 
33808 epon], compiler 32058 soeoce[ue[g 
ofgiarScos$Edlogen 6400202690» og§cordo%sses§ objects cog iffy 020596 
data types coge$oXo3 soQ$eo 050303 object data type cogo% espeso 
soop([g$s»o90? compiler oo [gicpSecos$Edlopen 3389291956009 090596 conversion 
routine cogo? egoo: sf Gap [gddloo05u compiler oo» bulitin dtat 
types cogo?o socosoocopo) e[q6:c5 eo:$696: FdloooSu 


Casts 
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0065] dåp compiler soesš sacsaecgpod type conversion [yjondeco:$603 
sooc[gs»esq|too data type 006903 og§$cord03 o005909e0:000:03 sf: data type 
005908, o[ge:cSeo:dg6:so»: type casts 236005 Casts noS es e9260loocSi 


C++ qo static casts, dynamic casts, reinterpret casts š const casts 98: casts 
sodjsooo:  soqp:so[goijjoooo9: —$o580$:00906002 static casts aoo 80 
ecocooogo:go BHD Sf see[gseesp:go ska oq$$esoA casts qp:o3cor, 
2003p oo&e$reoqpigo sanek 00888: q&igeorogorgo [88cloocSi 

6222050] $H int data type 320: char data type so[s9 e[q56:c560:622» s 
TE 


aCharVar = static_cast<char>(anIntVar); 


agy§eor o3 type efypEscScurqéo3 variable (anIntVar) o9 coo523096: () © 
cop3296:000:qeo kð: elid data type (char) eoz angle brackets <> cde 
coo5eo:qeo [g5dloooS: $&o5:& aCharVar 0508 0755: eoop3296:e6go char data type 
o? o[gpŠ:cŠ Gur$Edlos051 

Standard C++ 0368 C cooo: — og$eoo?02s»e$& səf: 
Şose cast C968 dozo aCharVar = (char) anIntVar; slo 
eoo aCharVar = char(anIntVar); e9[6: egado devo soo:so5:qjo5soobooo 
o»Seopsoqpio3o5go casts c6000:0220? qpsjeo9$ec»05es2»6 eqpo5esooo5dlo»o5i 
Find š Paps: ocgoddlapen 329 static cast meon 338 [n225$00? e[sq6:e0:$60looc5i 
Jepp woe $93: 06:60006:e090? o: esov static Cast $95:006:020 
S $o go 
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Operators 


ao oo6eSuwoqp:oo data types conversion Yigg: qef don 059 
o566$:00926002 Operators qp:soe[p356: esg:os: fyg 
Arithmetic Operators 

C++ go 09$ arithmetic operator c gek +. - .*. / 0803 sfo: eole:ges 
ofge: ekp: eodg6:qpio? [yjondcordloo05 338 arithmetic operators cogo» 
sgp: voqe: 200222000»: eop algebra oo3peo 0950306055 data types 
soqpd|ego 320:9 salen: arithmetic operators qpscop9: Jle 
The Remainder Operator 


Remainder Operator (96) ox» integer sodjssoeo: variable (char, short, int, 
long) eogs»ogo8o səda «dlo»o9r oodlooecogo modulus operator oops: 
edoae, gê: oon:oo89o9 sop: ongoi exci qro} sog 
oo$8:8 çpoosdloooSi eaa008q0 @8{goor:03 remaind.cpp 08 ecaco»fepSqesoo&i 


// remaind.cpp 

// demonstrates remainder operator 
#include <iostream> 

#include <conio.h> 

using namespace std; 


int main() 
{ 
cout << 6 $ 8 << endl // 6 
<< 7% 8 << endl // 7 
<< 8 $ 8 << endl // 0 
<< 9 $ 8 << endl // 1 
<< 10 $% 8 << endl; // 2 
_getch(); 
return 0; 
zl 
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5900084] ooge E ores oo 3908 ocn§sc0308 remainder operator cŠ fà: e 
àeoscOaqoooc5 so|og8secgo8 spoooxóleooSs soafgeogose0x €i qi oi o § Jo [GBdloo0Ss 
Remainder operator 08 soo[gs»es sodpdpoo od:8dlon0Su osoo588: sonyS:o0G0008 
Poergnss gé:coS:ooo:OlŠ:ooSi ramaind.cpp g2dlo3 cout« «6968 «303 Sp remainder 
operator o9 ocooB:e5: sony oarSdlore$u AGE Beon 96 operator o» << 
operator coo precedence 838038 [88dloooS1 oooooSc8 8oooqp eos&o»c5 BaScor 
coodadag&: soeSso8c5 osp (6968) BIB, eereoxqoo [S6dloocSi 


Arithmetic Assignment Operator 


C++ oO) Saron de: 056090 dide spbxcoó:soqpiso[rp: 
copSoE:con02008 eogllgóloooS1 3380300 o»890260»» arithmetic assignment operator 
ò [SBdloooS1 ç&:ooo C++ 08 opopo) 2238 [S6eodloocSi 

Sog Boca, omamo total o$: item 0288:0289 
coSod|S:cooS8 39005 total = total + item; cŠ oezoco 8[o3óloocSi dleoccS 338 odp 
total 08 sŠ, coBaqeqe}, 300305 07803 oBesa8 eqzqiSaogp: oooSooq Berlan 
Jep C++ oo 883605803 equsoS:03 OB:oosooosdloooSi Arithmetic operator o3 
assignment operator š eóléxffg sSdlcoSesc3 operand o [šc5coc5c3o5dloocSi 
SEA 3200030] GR OD OPoPGEgE: š Hep qploocs - 


Total += item; 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


41 
OOP in C++ Dr.csarE08:09§ 


93220290 [3002:03 Hea: mne 338 S på 0050908603 efyn [gbdlos051 


total total item; 


Y 


total item; 


3200056] 055890 arithmetic operator + à assignment operator = o? edlésco2:03, += o? 
afya% -=, *=, /= š %= oo} operator qP soaH{ySEdlooudu e32205Ól 
assign.cpp o$jos9eco:eo soso Afyon 


// assign.cpp 

// demonstrates arithmetic assignment operators 
#include <iostream> 

#include <conio.h> 

using namespace std; 

int main () 

{ 


int ans = 27; 

ans += 10; //same as: ans 
Colt «€ ana CE ", P 
ans —= 7; //same as: 
cout «« ans «« ", "; 
ans *— 2; //same as: 
cout «€ ans «c €", "2 
ans /= 3; //same as: 
cout «« ans «« ", "; 
ans = 3; //same as: 
cout << ans << endl; 
_getch(); 

return 0; 


ü f:\Articles 2013-3 OOP in C++\4-charvars\eq7-2 assign\Debug\eg7-2 a 
37, 30. 680, 280, 2 
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og$eoobo23»e$$ 075602 egoo e$ — arithmetic assignment 
operator 60308 does soo4ol&oooo ocSdlogen dleoocS, 338 operator eogo> C++ à, 
common feature cog [S6c3s»[g8 opSe0203 Bal: So S{GSesn8 op8curc3s00308 
Sado saopi{gieoc}olosadi oyFeor?, sob oForcogqncogd: gë: e[rpeon 
cophoyé: Z al [B8dloocSi 


Increment Operators 


09|$600509 3265 arithmetic assignment operator o? eo3əC€ooŠ:oo (count 8803) 
variable 0508 0288: 0569 o8sqEqE count = count + 1; BIB: eekë[ogdloooSi arithmetic 
assignment operator o9 o5:ooo5coogeooo count += 1; H: səd, eqns 
deogañ C++ qo $ooo50[ 0263296 degà increment operator (++) on 


Ados Jepp szo o»5e090? ++cont; BG: Pweg eoo»oloooó! 
0028026022 02§8:03 S 082602026 [gddlooedu 


Prefix and Postfix 


Increment operator o? səf es«pgo variable à, eq,o»es 95:03 prefix 
265 osocbooes osado postfix óó:  sSdp 8 ood 58 
$593. Eaa ecgcorogpdloggesarti capeoro}soagR Seog s»Bp: 
operation eog& espoopifs variable 028908 increment opSqo3 szefie [pom 
[o3go»o5ólooo3: poo-  totalWeight = avgWeight * ++count; 393808 
seee (gooos202 count o increment ses&epBeccos soe efso: 
Hond Sop8aaqeor prefix notation o3 25:00:03 320905 increment o? sqi 
avgWeight š e[y205e» [joS oma postfix notation o805G: totalWeight = 
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avgWeight * count++; c egoo eon avgWeight à saqEe[qoo5{G:q increment 
0989 [gddlos0S1 S[g5o509 e322050» 99» gaG002805 që:[ucoo:óloooSi 


Prefix: 
totalWeight = avgWeight * ++count; 


totalWeight avgWeight count 


0 m— EEE eee 
a [778 onen 
3 = * [7778 — way 


Postfix: 
totalWeight = avgWeight «* count++; 


totalWeight avgWeight count 
v — pn— 
, "WEM, = meme o PETIT ann 


a M mU R oenn 


93220990 ecb[goox:03 increm.cpp o$os9eco:o»co»» prefix š postfix zbor 


afyon eopsole38eo51 
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]// increm.cpp 
// demonstrates the increment operator 
#include <iostream> 
#include <conio.h> 
using namespace std; 
J int main() 
{ 
int count = 10; 
cout << "count=" << count << endl; //displays 10 
cout << "count=" << ++count << endl; //displays 11 (prefix) 
cout << "count=" << count << endl; //displays 11 
cout << "count-" << count++ << endl; //displays 11 (postfix) 
cout << "count=" << count << endl; //displays 12 
_getch(); 
return 0; 


So8oqeco:g» vovo: count à, oo$8: 10 o9 cout 2548 apo5{gdlosuSi goo 
eoo|ogoŠ:oo prefix 2: count o? increment coGcoo:o5 320905 cout eo905e69 count 
oo$@: 10 meş 11 yf: sek 11 [S°6coodloooSi e3005029e[o356:9» postfix o? 
adeGe increment on [3503320905 cout opo503 saqi$qo increment ocodqeaosdlopen 
depp 11 ò evon deog cout Hq: increment 
cpSeurgr [3603320909 esroSordefoqE:§ cout s»opo5g» o$: 12 [gbes0002 
coga [s8dlo»oi 


The Decrement (--) Operator 


Decrement operator (--) cpSee0284co200 increment operator $ò [gddlooedu 
oo6eop[gp:oo»o» decrement operator 3oe$& variable à, o2$8:òmeş 1 


$0560203050226 [gddlooud1 ç prefix š postfix 66 eE} soade{yiSEdloou5u 
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Library Functions 


C++ à codcsorég  sacor5qp:qn:08 library functions ooo eslo 
soo[g[gerseos[sE eqan oS ç: functions qp spf: BEd 
Gopopeglge:| wipkip ogooqpqqp: Ho E: data qp: conversion [gcpdlgessé 
safefe coSosooSqap:c9 osooSgo5oos88ço [g6dlo0051 
oqboco5oosoosš Ssoeš:goooo9 library function sod, ssobrgrpop sart.cpp O $RP 
ofogSccoiodif: SoSeoc8eurqSdlooe$1 —SoSoeBecoso sqrt() Bo library 
function eao db user cop$ogSicurBo803} om$:eogo square root 
gpoogo [S8dloocSi 


]// sqrt.cpp 
// demonstrates sqrt() library function 
#include <iostream> //for cout, etc. 
#include <cmath> //for sqrt() 
-finclude «conio.h» //for _getch(); 
using namespace std; 
Jint main() 
1 
double number, answer; //sqrt() requires type double 
cout «« "Enter a number: "; 
cin »» number; //get the number 
answer — sqrt(number); //find square root 
cout «« "Square root is " 
«« answer «« endl; //display it 
_getch(); //wait for any key press 
return 0; 


Bü f:\Articles 2013-3\O0P in C++\4-charvars\eq7-4 sqrt\Debug\eq7-4 sqrt.exe 


Enter a number: 22 
Square root is 4.69042 
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ocoosb: user Bo eon: q0} 0088:08 sqrt() 0803 library function 
à, agio coodcdog&: aoea BBB argument soosš copSagbseurBoSo3aodlen 
library function oo 38 argument à, square root 0r$8:08 ogoBoocP[fs [BSoo:dloooSi 338 
008803 assignment operator (=) 2544: answer <o variable œo 
copSagéseuron [Gdo Library function o9 sf ezeo: 
copSagéreurqueS, argument š [jŠgcooooS return value eogoo o$oo$o) data 
type Gog [58658 BAS Zooo dlo3 sqrt() function eoeo»» argument esp return 


value dl double [5803320205 variables 59005203 double š soo5:[ojëooo [gddloo05u 
Header Files 


09|$e02509 Sooesš cout, sqrt() eo5 objects cog! library functions cogo? o»25:03 
sodloRÉ:oo o»o5e86ep header file cogo? #include of: eeo: c3 [S&dloocSi 
sqrt() 4, header file o» cmath [g5oo»e[o356 #include<cmath> Ñ: eerocoseo:óleo5i 
BSCS eege: preprocessor o» cmath Boð header file o$ og&eoo5ona, 
source file [3893 sqrt.cpp 0308 edl&xe8 cocSoəS:oo:oo [38óloooS« 0202808 header file 
o? e[py[g»eo: à eecoqp30205«9886003 compiler meş ‘sqrt’ unidentified identifier 8035 


error message co:ço [s89looo5i 
Library Files 


Compiler or6902 executable 86 (.exe) 0059 on95e000058a00905 library 
functions cog objects cop dloéo3 86eopo? gA: ogo: aon [gddloo05u 
338866099 338 function eoəš objects eoz, machine-executable code eoo ólo&olooo5i 


Library 866090» gpseooraar{{g6 .lib extension š 32951250560 o1 sqrt() function 
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c s58c8 BScogodyo cop$aE:cor1000 [S8dlooo 338 function eog linker oo library 
88ooos[Ë: Jooo ofog edlop soas{GBEeaxrE GoSaooSeur> dooi 338 
sacar805 saqoSsaco0Se0308 oy$e0r03, oooocoSoo:8 ocŠso8dlogn Compiler oo 
Saba eecoBqoSeorogosodh deoo v§oqSer obeon s2eg%orG07 
s5888oogaoo[rip8:o8 800:8 c9so8ço [S8dloocSi 


Header Files and Library Files 


Library 883, header 8808, socdoSgo8 so:copSq əo5osooo5dloooSi Sle[r& 
sosoS:ooS coBó qg oyge ega o&os8c5oo sqrt() o) library 
function 028903 cogSa3:q£oooS BAR le 338 function dlo3 library 8608 oy$cor88 
ogo goose — BeoodlooeSn BS GE linker o% 
oo0$09 oceoosgoboo:dloooSi dleocoS Soo offe: oy$s0r808, ocscoosc5 source 
88 Dp 338 library Bdp ólo3 functions eog&, soepSeog sodssoeosoooš sop: 
sago aoea 083 cSe»BesdlecoxoooS: s58s>əqjoSsocooSoooos omeo 
header file cBq> eopS:cor:0% [S8[E header file 00898 ooc5s88ep functions sod] à, 
soqoBsecooSqp:o8 BSS functions cogeo, pops: library file 
soosŠ oopSroooreco Bony 338 library 86 o»$9s»og05 header file soqprso(p: Sido 
con:0205dlosu5 po iostream header file o5g cout s20§03 I/O functions ssqpsso[gosi 
objects Gozg, 3»qJo5s»0505e090? 9ep9:000:2009 cmath header file peon sqrt() 
s»o8o) cop functions e078, aeanoea — dlo&óleoo$: — o»oooScQ 
capeoriogsacss string $5703 $6:05503 strepy s@o3 function op sooilqlaleooos 
Baboon string.h 08 eieo: ceo Edos C++ qo header file cog so: 
ssena Ë: ayScorS03  s»es& library function ooo, dovoa 
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[e3}o2E 0905905 esgzooo:coo:o5 object eoo operator cooo? 25:03 s24|$096:9» soada8Eep 
header file copo? e[ox[G»eo:soleo3( osooo>oo erdre) header file š library 86eop 


Se 1 


Source file Library header file 
#include <somelib.h> 


User header file 


#include 


Object file Library file 


Two Ways to Use #include 


oq|&ooo5o soos include c sre abi saol lBdloocSr ocoo ong 8:00 
angle brackets <> 017592 filename cooo) oso sadsfgddloo051 socoo5oo $930 
o§ogSco3050008 | #include<iostream> š #include<cmath> 0303 egoo gA 
808 eqan compiler o» 338866090? INCLUDE «203 directory Ò IPP 
[ydo 338 directory coo compiler o2 apoapo copdeurc$0503 header files cop 
saophasio8 qocS:coxxooo [BdloocSr 2029$: Bahn eier, deoo 
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ooo00909 oQj$eoo5028, 020396 header file oo eao: sv08x{Goor[oj}e0S Bacon 
&include"myheader.h" 9803 26055 quotation marks "" PJP egone [g89looc51 
33809 efe: saf compiler o» 338860? INCLUDE directory go «peo532e: 
current directory o5go ogosgpóle38eoS:« 0000056009 current directory 800 
ogf$eoo5o etonez offogSg, source 86 Qo) esep[gbdloo5: 53800» 
oQ$eoo509 eqsoo:000:03 header file š source — 8860502 escpord9cdqr 
Hopdzcor:8cBdloouSi Multifile Programs qpssae[p356: eao) sagjSoyp 229000: 
32620:805 cagiag:cu:d8:0051 


Summary (Chapter 1) 


Š chanter p C+ Q mesnog: — sc5so88:oo 
function ooo [80208802208 eand ogoi o»$98e» ooo: soco8coSc5 
function o»e0»3 main() ò [gddloo05u function 2695 statements cops 
9.ogS:coo:ooo BED çë:cooo oə$ql|oooo? po$[ogp: $6:606$0229 [gboloo05u Statements 
o3é:02 semicolon (;) š saae Alo Statement oo@oço expressions cop 
or8ecoc8 ooo BIB dl8&dlooo$: Expression Bonomo or§8:0089 ocgo5cooosoo8 


variables eoəš operators cog oeeo5:[Š: eszooosooo:o>oo kyon 


C++ qo output value copo? screen qo [Qc5eo:@ cout object š insertion operator 
(<<) o? saaken Aos Input eo90? soda 3209056002 cin š extraction operator 
(>>) o? sf: standard input device (keyboard) meş copdopE:cu:c8o503 


00$8:60203 variable Go20503 copdazézeu:dlooe51 
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C++ qo built in data types Gog səqp:səfg No1 char, int,long š short o802 
integer data type cop{gd[oxG: float, double š long double o302¢022 floating-point 
types cooo [s8Ólooo9: 338 types sooo» so s$ $8: 58905 
coo5ogé:o9qo3 (signed) types God [gddloo05u integer types cogo? s2$0500$8: 
bat oaz soo[jsesdpgo unsigned sóc keyword o} sohf 


sSogo5soco: şe O[ohcooeodloooS: true š false oo$8: 369002 olo6o3 Boolean 


variables Go203 S99:socS:@ bool type saa}3{y|$Edloo05 


const 9803 keyword eaxmeon variable 025903 constant s»op6e[pe:oó[9y 
g6:0590 cop3op6:000:03 oo$8:0? ep: ecoreooadlopu 


Variable 005902 9090903 data types cog eepesoecoo0:05 expressions Gogog 
soc9soecapo? conversion [yagen AÂ: s2022 programmer o» 220590560:00:05 
data type o8805|o305 conversion [go?6qj6s 600» casting co6eossgodli 


C++ qo absasoy +, -, *, / cog saké salagEsqnSsa20205 remainder operator (96) 
036] copo2E:eu%0022d]o005 


Arithmetic assignment operator cop[g5o03 +=, -= ©022G0302 arithmetic 
operation š assignment operation Go203 orda0030095: ieam edon (poen - 
operator 209900500 0288303 0005900500 variable š eol6:/s05/e[goo5/e: (Bs qoo2803 
338 variable coo [GScopdeurc8o05o20)" Increment and decrement operators (++,-- 


) €0902600» variable 0503 o edlé:g6: 2300705 Hf: [eog [s99looo5 v 


Preprocessor directives cogeo statement cogo eupoddlopen gé:0300 
computer o? ops[o:»sqio5ecoro5 compiler o? op$[o32:3]0560:00»9 [gddloo05u #include 
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803 directive orG02 00058 source 88 cBo8 səf: 880589 cooSoo8:oo:8 compiler o$ 
agso — [gddloouSu = #define oð directive eon fpe 
orb 908 esooBogS[o3sqo5 02893 2202:08: ooB8sosodh using s8o5 directive eo 
compiler o namespace 00898, soopSooo oo5ooosooosoooxoà [joS 

ag$cor8o3 o8oqScogc3q library function eoz: edforssodxgBe08 Beb 338 
function à, ooooo3 machine-code copoo œ% library file cogodq> Qos|: 
socSsaccqpoS goso aodio: Gido Sleowe$ S function à, 
declaration cozdloéo3 header file 22072 04560502 source file o5go #include o? 


s2: OOO Og Doel [ydos oqp 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


OOP in C++ Dr.cax2E08:09§ 


J) 


Loops and Decisions 
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Relational Operators 


oloB soqpigoopS soo od soefcjoS rlre ëd oh 
etla ebgoSoocfisoof: soc[jeooso[pércóqo? cdeBecapelieogfiBeso8 Dod 
ëd egozen 8[o32»p51 vios: ogaSgqoSgap:ed] oooocSej Control flow o3 
Ofjogs et cobesepo so[proobesepol jump cooo eaorégosecy, Gaog5u o}o} jump 
[cogeo statements qp:o? control statements qp:o» esl oB g&:0303 loops $Ê 
decisions upg e316:69589 3[g»: enni doops 

loop 028909 səhf o Sq] ooSooS 2300505 decision o»6902 oHa eoio 
Z sags agp expression qp: pfo od op ed 
goopSeşeooopı sos] expression qp: soog6i§ fea 7884: SErapSaf 
s2298 operator qp:o? relational operator o» es a8[oqa095 Loops $Ê decisions 
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q ecacoospogé cé: relational operator qp:soo: SAQA g që:coë: 
oré[gevrdlep5 


Relational Operators qp:2595 C++ cll op520p9 built-in data type 0755: 5903008 
BE:orScur8EdloopS BES osoc588:ococoo[y3eeoŠ user-defined classes qproScopS: 
ZoroppeorBEge: Foloogdi GR feo poge (==) oS (>) eao (<) 
co5oogbogeooo $p A: iea flos Hse eA A qcor8qr 
PHOYE true RES) garg false [3boop5: PEE: cgoSoggo Forcop8 cosorelaseoqs 
relat.cpp oso soo: ecaccoppgoSfo3óli 


]// relat.cpp 
// demonstrates relational operators 
| #include <iostream> 
_#include «conio.h» 
using namespace std; 
-int main() 
| í 


int numb; 

cout << "Enter a number: "; 

cin >> numb; 

cout << "numb«i10 is " << (numb < 10) << endl; 
cout << "numb»10 is " << (numb > 10) << endl; 
cout << "numb--10 is " << (numb == 10) << endl; 
_getch(); 

return 0; 


E` f:\Articles 2013-3\O0P in C++\8-loops and decisions\relat.cpp\Debug! 


Enter a number: 22 
numb<ið is H 
numb»18 is 


numb--18 is 8 


3200096] voqe user oop3296:eoi 9056200 or88:g& 00 gar: Ew g o 
9 pfo user @ 22 ganz input 2265 cop5256:eo:c3054]$096 $6:05pq o od 
SjcooSqp:o? 3200050132026: o$oq 1 ga 0 [SŠ ceS{goor:a09503 eopsolo»p5r ocoo 
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Spo numb (22)  oop5 10 ooo? cð: ue $ex gA: 
qorogeroo[38, qcooSço 0 AROG) 2502 fp qog numb (22) oog5 10 coo 
pioa: ogean ëp qA A e$oo$eoooe[rpEG goor8go 1 [gbaop5u ep 
Hopp numb (22) w9 10 $ ows: ope ĝen q e: 
grrogE:caorelospe qop 0 [gbdloogdi oyeg soeslge qcor8qp:0} ture, false 
qp4S& eqfeoSoo»eooÉcopS: ororcSoo8:0g8 compiler o> 1,0 G sfs 
cocSeusdloopSs Bg s28 [šoposooo8 compiler 390905 1 28 true [S8] 0 oocŠ 
false səf aopo: coBepwWloopSu sS oyee bool data 
type op  seop[j&egeo6 sekje: ^ soooo5ólssope:ooo — «epo aboan 
ssepe C++ — ecoBedleólSo»eco bool data type 
ofjeoo:ecooe[op& pdos Bepi oəəsəd C++ og8 sp 0,1 ooon 
true false $80 eA gEcoop81 


co09609026q saa8dl o2[q:qjo52op5 236s»esreolepoli 03$602509 sooes|jsë ture, 
false ab eð: oee looping 0599  23eopo5 decision 0089 


INAN go «2925990? «i305«$ 22» cBaabc00095 1 


632206] QAZ C++ dii relational operator qp:s20:05:0? ec?[geosooo:oloopou 


Operator Meaning 

> Greater than 

< Less than 

== Equal to 

I= Not equal to 

>= Greater than or equal to 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


56 
OOP in C++ Dr.osarE08:09§ 


<= Less than or equal to 


3200050] Relational operators qp:so»: 322$: es2»05096 sq& expression 
daa ecoa oooe sepp: harry së jane eo variable qp:c529 
Eh ooo59o5 coc&ogSigSdsBy Beze Earn ç&sooS8sqpso9 relational 
operators qprsoobii sodpdr $8:o58 [co 5:o5 [S21 


jane = 44; //assignment statement 
harry = 12; //assignment statement 
(jane == harry) //false 

(harry <= 12) //true 

(jane > harry) //true 

(jane >= 44) //true 

(harry != 12) // false 

(7 < harry) //true 

(0) //false (by definition) 

(44) //true (since it’s not 0) 


qoxecoQeooo soqjo?o»9ego equal operator (==) o? equal signs $99 
opephsseo: oobeoopi: peeji osegosqooph compiler o» qoi: 
ooo|gë:o[op8 pega$ eo53ecs fop 

C++ soes[se true o? 1 [38 Pozen fep: oopooooosoog5 ephoopS 
ocn: (gosc5ooS8:sod]soo8) Bo true afg osea Soop1 false s20g08y oppo 0 
ooBooocS:ooo 200890800201 
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Loop 


Loops D ogogdci s»905s»06:9oqQ]o? so[o399»e«s»090? 0093008 
[030/036 icasi [gdo0951 0808 coddloscdaS aieia condition 
səc|gsoos o$ooSosooqjoe [gdo0951 22990] condition grs02209020005$602[4E505 Loop 
[(Gsapsag0%{G: Loop e320500 statements qp:o? eo05co05 en gop [gSa095u C++ 
096 for loop, while loop && do loop upg loops o5:dj: ñoocŠi 
The for Loop 

for loop 2095 cosəqp:soogo5 ecgcorepogé sago: loop [gdecq, Boon for 
loop og& control elements qp:oop5 oo6e$«po53 oooS:ooo:ecod[8: səf: loop dozv 
control qpioog$ [oops coocooodBeg a030i: Rond bon 
o»5s5805506:qp:o? oboea səh seqsi: coGosooSoco Fovpdu 
qea for loop o? sah opg ica opas soqjo5so» [03026 
ogo9eoooo:&6oop5 see[gsoesd|top6 soen oSI: esaa fordemo.cpp 
oGogSop& for loop o soo»: 0 ç 14 sa0Q&:8 on$:qp:eli $600603$:02 gp{goor:a0p51 
// fordemo.cpp 
// demonstrates simple FOR loop 
#include <iostream> 
using namespace std; 
int main() 

{ 
int j; //define a loop variable 


for(j=0; j«15; j++) //loop from 0 to 14, 
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cout << j *j << `“; //displaying the square of j 
cout << endl; 


return 0; 


ooo? RUN Brclieg esooo5dl soo[japo? efocS pand, 
0 14 9 16 25 36 49 64 81 100 121 144 169 196 

8 melje Sqm  ecoc»[p3pS[o3eso»6(" for loop e» for 03 

keyword epom Dð gê ogbo — expression 505 

semicolons eopà [g»:ooo:3looo5 - for(j=0; j«15; j++)ú 938 expression 359026071 


initialization expression, test expression š increment expression 036 [gddlooedu 


Initialization expression 
Test expression 
| [` Increment expression 
— mAn — _ 
a for (j=0; j<15; j++) ;— Note: no semicolon here 


statement; —Ñ Single-statement loop body 


b for (j=0; j<15; j**)2/2—— Note: no semicolon here 
L 
statement; 
statement; Multiple-statement loop body- 
a block of code 


statement; 
y 
k Note: no semicolon here 
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32030] expression qoz ([g6:qjo?seq].g3»o) loop variable eop looping 
counter opes[eooo variable oo69oop5:03o2» soos(ueco p81 fordemo.cpp o96 
soobdgj8eooo loop variable o j [g82295i ç: for loop eeŠ defined [jcoOeo:ooo:a $ 
c8s050095 1 

Loop dci soo96:) statements qp:oop5 loop oo5es25q| apdcanréesquad 
ooSqp:oe [gbo»p5i fordemo.cpp ogg cout << j * j << `“; Sode: 
braù 

3200050l statement 2595 j 075559 $600609$:86 69005026 Gsepagod (spaces) 
gdesqp o? print co6co:dlepoi $600509$:e88$ j 0? j [8606 ofgoodeur:cBadead [562551 
loop o? oo5oesooq| j oo$8:20p5 0,1,2,3, o 14 3208 ekpa ffn Heppi 
$6oo0609$:qp([39022» 0, 1, 4, 9, ç 196 s2 o? «ego hen pos 
S2qjo50069go for statement oi səæ:oz semicolon ope: [j1 
sooooSe[o3p6s9eo09 for statement $& loop body soo? @OI:@ statement 
oo6e[p;pe:so[gó 2205905ooo:e2o»e[o36 [gda095u soooo5gj for statement 3295:056 
semicolon copdeo:c8oddloo compiler o» loop body ofo o»eo222:eg5 [gd[G: eqpcoG 
e000:0209. qcooSqp: ogo5odlcooocS kjip c6: expressions 2:902 loop o9 220809 
B§sqySozox0050} ecgcorfagqes2r61 


The Initialization Expression 
Initialization expression o? loop oogjê: 028[036002 cpSea0r8dlanp51 çë:oo loop 


variable o? initial value 2209905e0:2295i fordemo.cpp o2&@ GÊ: j eil s20 oo$@:o 0 
opoe 
The Test Expression 
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Test expression oo relational operator dlo&ecg $jo2959i Loop oo525p5 so[o39036: 


e00596 c6:0? opf odeca pay loop oode gS loop o ogogo 
[gda0951 


The Increment Expression 

Increment expression oo¢022 loop variable o? loop ordv0d 
o05[3:026: e[gpescoeo:olooo5i gpscoorger{gé increment (deos) coGoo:ooodli poco 
j++ €9«6 loop or8005 005/§:03&: j 00$8:02. 1 Bevond 63220502090 for loop À, 
flowchart o? [goordlos051 


How Many Times? 

fordemo.cpp o$jos$eco:eo doz for loop o> og [0360303 sania doos 
ocoo8:e0:qp j o»$8:00 0 [g69looo51 slo? initialization expression e» 2509905eo:ólooo5i 
ep0: [g5qeo5 j og 14 dln Slo test expression j«15 o» 220590560:002:00odli 
OSS j oo$& 15 [SBogosff 14 coo5 ogos 338 expression ço:ogp:c9 for 
loop me$ gA [gddloo05 qpieocosoois6 loop variable o? 0 odo test 
expression o9 less-than < operator 07548: osocboo 0288:03 ag$cor8o§, vod qSo3 
so[ASsacqsoozoSas08E:002xSloouSi (Š poop og [S dloooS)i o»8o05 vosos: 
increment coddlooeSu fordemo.cpp 26022 loop body qo» səmi? s 


depi: egondo cout << j * j << " "; 
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95002000 pocooco: 0069 esp[adleo5i 
For(count=0;count<100;count++) 
/ [loop body 

3200020 OGoqSSCo202 320e 200 2083207 MAIGE count oo$@: 0 ores 
99 s208 for loop 5 oo5osçooc|ogoSo [ydos 
Multiple Statements in the Loop Body 

og$eoo503 s»e$& loop body oo statement ooóe[o3p6:eoo eg: aen 
Ooz 25: — soo[gsoošdgoo ^ function eog ^ eepoo)dp — og&o95:0 
329 62»005|p3:9» egeo [g59lo»o5: 06:050 statement oo5e[o3»6:q6:$, 3299:9» 
semicolon eog |[g5eoeo3 0o956:005e$00595e009 demicolon oop3eco:gdlopn 
cubelist.cpp 9803 63005 sosooco: esr[3ooo:0looo5i 6:0» S mes oo[py»: oon$:e098, 
o»:00609$:6090? Gordad $69 š 0905090500:90 [859lo»c5i ecxcoo[papS[o3se 325€... 
// cubelist.cpp 
// lists cubes from 1 to 10 
#include <iostream> 


#include <iomanip> //for setw 
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using namespace std; 
int main() 
{ 
int numb; //define loop variable 
for(numb=1; numb<=10; numb++) //loop from 1 to 10 
{ 
cout << setw(4) << numb; //display ist column 
int cube = numb*numb*numb; //calculate cube 
cout << setw(6) << cube << endl; //display 2nd column 
} 


return 0; 


} 
S2o[3e090260»» e322050132096: I 
11 
28 
327 
4 64 
5 125 
6 216 
7 343 
8 512 
9 729 


10 1000 
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SoQosocco:oo es002008 epg sagod:coSo3 [gp9go5000:0looo5 sq 
loop variable o? 0 š initialized c063e0e05 3296022 1 š ayoo test expression 
203 9 005205 10 Poon 33809 352868 relational operator o° < 3203: <= 
(less-than-or-equal-to operator) o? e[g»6:op:ooo:0loooS! qoo»8oo loop o? «oo3005 
oo5ooodli 0-9 3200: 1-10 elgoéseureBad5or2dlbu 

e$2050069o0 loop body Gozq statement oobe[oy6:oopx Jesdoodasqé 


og&og6:990593 egeo Qosco gên: egido oggi ofgdocs 
ec?s20e0003  OoQoq9e»  seqpspooeoo9  co5qoo»  qe:o6:90509es206 loop 


body esgo36: copSeorooo5[o39looo5i 
Blocks and Variable Visibility 

33808 statements cog soqp:[o*ko? og$o28:š eo5000:0250? block of code c3 
eslos seeer[oSko3 sogjoSooŠooo 338 block ð defined coScoo:o5 variable ox 
block safgSar e[q6$6( 02005:8E ) 0225 fjou cubelist.cpp go o5$602502 ses% 
variable cube o? block s2096:9» define ayoo: osu 

int cube - numb*numb*numb; 

laoù ooo block so[g$o»es access ecpó$6olops Jepp omk 
og$eoo5o23»esà cube = 10; e303 mea: block synes eqzoor:Goodahqé 
compiler eş error message Guzgr{gddloo05 22»c9c599e002 cube 9303 variable oo» 
block sa[g&o005¢ undefined kje [g89looo5i 

BSG oo&ooo5qio? Ges[g6:, s2o:000qjo5006900e002 oos block cop 
ZÊ: Podo: 000003006: eogo303 variable cop o» 9 qoo» fyddo 
(SleoeoS eoesropooeooo ASG o5:w0000? oeod gogel coospoeólo? 
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Posag: variable cogo $0995 o8:00§8 eooeoospqpeoroo»o» ofgdocs 
avidos) 
Indentation and Loop Style 

HOO} ooqq: ošepço [fv oodqqagodog[: q:006:03 ego 
88 cSsaddloou5u loop copo? eaa) esepeocó wodqagods|}: qéseses2rE 200000503 
indented cpdcu:8 sdo Hon tab [Gs eg: e[mooo [gddloou5u 
8cŠ cgro: loop soe ful aocgoSooog [66e [Sdloocr oə$86coo 
026009 indent ÂI 0096 odd: SleoeoŠ o$$600502 ojoon oode [969068 
cgodesarEcor MÊLÊS 


ogeooo) — og&ogórsooo? egoo} —— esepgo — Odnos 
oobooS:oooS: eane QoloooSi devo sagj oGoqSerco2orcor e32»050léqQsà 


loop statement 3299:9» o9$096: 32003 ecpooo5[p39looo5 - 
for(numb=1; numb<=10; numb++) ( 

cout << setw(4) << numb; 

int cube = numb*numb*numb; 


cout << setw(6) << cube << endl; 


BRek 058006036: Go8og2xcodlooudi SleoeoS op§ozE:a2003 
dÉi Reagon: eo5« Gaodagozsodloo05 wodqgEscoE: cgodag03, egnen 


o9&096: sag&8 320050? or502820205:000%{8: loop body 03600» indent [gjarSoor:05 style 
fgos 
for(numb=1; numb<=10; numb++) 


{ 


cout << setw(4) << numb; 
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int cube = numb*numb*numb; 


cout << setw(6) << cube << endl; 


9009 style SageaS: oo5esoqeopo503 299209096009 32909998 sSovsoS:coS 
RSA, dloprpé style ooBporpSic¥S FREE scope ESIS: 
Debugging Animation 

Loop operation cog 20059 apSes02E0005a802003 326201805 OOE 68320905 
compiler eoo» ólecoSjo3 debugging features cogo s»o»[g[o»69loooSi single-stepping 
Dd: — o»5o006e|oq»6:g6: — 900909 —— socoScoooooŠi variable cop 
200508 epid «30026090? ecoco»$6dloooó: s38s»o[o326:02 e300506:90 
396002809 eap oS 
for Loop Variations 

og$eoo502 s»es& increment expression o? loop variable copo? increment 
co68200e00  so[gx oo6eoobep operation — qp:o?copx ope 
f Edon Gs00d poeo obp g&:03 loop variable oo$8: decrement c»68 
safo factor.cpp 9803 oQos&ëoeco:ço user ogeu: 0503, ocn: oo698, 
factorial o9 sp[gooo:olooo5i (factorial &800202600» ecoocn§:03 230005c0503 positive 
integers Gog 320:05:& e[goo5ooo:o2»0li deppe 5 à, factorial o»» 5*4*3*2*1 = 210 
[g6dloo05)u 
// factor.cpp 
// calculates factorials, demonstrates FOR loop 
#include <iostream> 


using namespace std; 
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int main() 
{ 
unsigned int numb; 
unsigned long fact=1; //long for larger numbers 
cout << "Enter a number: "; 
cin >> numb; //get number 
for(int j=numb; j>0; j--) //multiply 1 by 
fact *= j; //numb, numb-1, ..., 2, 1 
cout << “Factorial is " << fact << endl; 


return 0; 


Sooeoeco:m j 02§8:03 initialization expression o|: user cocSeo:o 
oo$8:02 cu:c8cSdloooSi test expression Meo j oo$8: 0 cod esa loop 
vodescodloo0Si Increment expression 260720 j oo$8:02 loop 28-36 oob: 
oo @copoo:dloooSr BSesepeo unsigned long o? factorial oo$&: copdop&:3 
soo»d[gpooo:oo» [s8ólooo3i factorial o»$8:eo90 Pono [g8olooo5 1 esəooc5ço 
[jooscà factorial coS8:ocgo8 eSfis $$$ doosi 

Enter a number: 10 
Factorial is 3628800 

8 uio o3$e0509 s2: qp$603 factorial oaeo 12 2202059 [gddloo0Su 
S380005 [03:03 oo$8:60902 0005256:8909 aBqEsorn error message o[g93 qo:056:03 
qaiea 0909000959 [gddlosu5u slepp variable copo? define «9503 esepqo data 
type oŠooŠoszoC o»09909e0:$6 soeq{o}20200 [jdou 
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Variables Defined in for Statements 
6§0098052005900602 loop variable (8900242 j)o? loop statement o5950 
define [geoSeoq85:5 [S8&doocSi 
for(int j=numb; j>0; j--) 
s»o$:qprooc8 eongo} loop variable define droñsañ doS 88 
define [jopo variable o? loop body ooo [g6$6 (saad:{gSE) dloooSi (o9$96co» 
agog: [gExqrScor &88dloooSi dleoocS Standard C++ 56073 ofgS8Edlop2)1 


Multiple Initialization and Test Expressions 

og$eo0502 sacs for statement cq2002:03 es«poo initialization o9 expression 
00590005 O: essc edlooo3i comma š [go:eo:ecloooSi 338038 increment expression 
o? cŠ egado devo test expression Beon 02699 ca: qdo 
for( j20, alpha=100; j<50; j++, beta-- ) 
{ 

// body of loop 
} 
3200096 90929000»? normal loop variable j o3 o5:ooo:ólooo9i esoc5coó səf: variable 
0059[g503 alpha o3cop5: initialize aeoo incremental expression eon j 
o? 09$ increment codcoscor{§: ooo3o» variable [3503 beta o?e0o9 decrement 
MÖV 

0002030022 ayScorso3, Aane 338 expression sod]! 29025 soot? 
OGEEDS gScoSo0r5$Edlos05i pvo for(;;) o»» while loop o? test expression true 


COQ9G0:0001000& opp3oloooSi G$20906:90 while loop GOR 
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seppi: eqrogoreorogo:goohi EG eqide 32020886: espëqç [gdclor05u 
sees ^ eoo»e[op&soS q$ aooe —salgpsgpSscobso0g3 
RE: oqrooBacoronaprp&b Ron 
The while Loop 

sococbgo 0807103 so[oSsaessoogo5 s2088: looping oc58soooc5 for loop oj 
saod ecqrng Gd Bi deve, oS ogSeos803 ooo% loop 
s»eq32090905 [oo8SESorra8eE sf: o5:qolc38oo91 doneo while loop Š 
[38dlooo9« ooeosoesš endon0.cpp o8oqSo8 oci|dooosdloocoSi 338 qo user o oan§:c03 
obel 0089 ecbu oooooSc8 user o» 0 o3 cocSo28:c8oSc5 sədo of oad 
Bogg [SSdloooSi Segepeo voe soosš user o» 0 ecopfjogé:e6 055E 
ocnŠ:ooo cooSoosooSs8oooo9 PoBo user 805{305 005238:8E IS Sı 
// endonO.cpp 
// demonstrates WHILE loop 
#include <iostream> 
using namespace std; 
int main() 
1 

int n = 99; // make sure n isn’t initialized to 0 

while( n ! 0 ) // loop until n is 0 

cin >> n; // read a number into n 
cout «« endl; 


return 0; 
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G32206077 $q4osoošš OESR onn$:eog coghogdiGoorsdloooSu 0 of 
cooSooS:c9oSc5 aodlgocon? loop oooscoc5[8z: osos [Bobrogorgo [S8dloocSi 
1 
27 


33 


while loop o» for loop o? 998s96:63256 [Q|jooGooo:oooš 09esolooo5 299 test 


a 


expression 2o2Ól(8s initialization š increment expression cop eolo6ólops! 63200500 


ócco:oo while loop 4, syntax o? [goodo 


l 2 
— - 
while (n!20): ,— Note: no semicolon here 


statement; . 7  Singlesatement loop body 


| wana 
— 7 
while (v2<45){ ;— Note: no semicolon here 


L 
statement; 
statement; Multiple-statement loop body 
statement; 
y 
= 


Note: no semicolon here 
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while loop go test expression 9$e22q| 0220000508: loop o? vodesqn [gbdloo05Su 
endonO.cpp eo»ol$o3 n!=0 (n note equal to 0) «303 test expression ep} n o»$8: 0 
ofgdoqé: test result o$o»Ses[3s loop o? vodesqr [jdou while loop qo initialization 
expression edeveus loop variable (BŠooeoçgəoeo>2 n) o? loop goezo initialize 
co6eo:000:8 aip [gddloouSi es20905890» loop body cogo 338 loop variable 
o? o[qp€:cŠoo:o5 statement ól&c3s56óloooS1 edle loop o» 02088 e[3836eoo»9lopti 
endon0.cpp qo60»» cin««n; 0803 o»8o» n or$8:03 o[qp&:cooodloooSi 


Multiple Statements in a while Loop 

GE003008 $980 voqe 006903 cqf Sı while4.cpp q» while loop 32096: 
multiple ^ statements cog esp[gooosolooo$! ^ 000509e0»; o$ multiple 
statements cop e«ro3 s»o[o3»6:0? cubelist.cpp 7075502 foor loop Sp eef: 
BofosBgoeoo ecoreoBcBreogc) — qpliooodioocSi ecorcoSc8 Gd, keo 
ocn:ocorob: 2083 sp ebgoSoooxoocS dD, dide ada oof to 9999 ooo 
opido 250 sefi oA seogobepeó ogoje 
o»o50cn$:8, ecoc0609$:05. 338 limit 0$ eoan e23860lop:i 3le[p36 
test expression go 338 soq[o902 oboc limit eo35292:025& loop o? q9c3059» 
[88dloooSi 
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Test expression bit 
fase —— 
True 
Body of loop 


// while4.cpp 
// prints numbers raised to fourth power 
#include <iostream> 
#include <iomanip> //for setw 
using namespace std; 
int main() 
{ 
int pow=1; //power initially 1 
int numb=1; //numb goes from 1 to ??? 
while( pow<10000 ) //loop while power <= 4 digits 
{ 
cout << setw(2) << numb; //display number 
cout << setw(5) << pow << endl; //display fourth power 
++numb; //get ready for next power 


pow = numb*numb*numb*numb,; //calculate fourth power 
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} 
cout << endl; 


return 0; 


ecoxoo6o9$:o8 sp&soogoSooooos s3Sonn$:o eod efooSeurcSoSoo2dIu. loop 
ooBdlocBo88: numb 0803 variable o3 1 oBreorogogoóli dleocoS test expression 926027 
numb o ooo ecoxo6o8$:00$8: pow 083 eBeso(fy loop o8 oooSso88ço 
ogo3qpo5epoooo? apifgodagosg2cl essoo3go qe 6:oon$:eogá 
opo, ecorco6o5$:eog0? ogojo: eco:coba3§rooh Gs 9999 coc^[oSogorooo& 
oQoso[en:ogo:g» [3bolosc5s 
11 
2 16 
381 
4 256 
5 625 
6 1296 
7 2401 
8 4096 


9 6561 


Precedence: Arithmetic and Relational Operators 
esoo2?o$o«9 02508026022 Fibonacci series o? ogo eoo fibo.ccp ò 
[gSdloo05 Fibonacci series onun» eq,ocn$: gsbcd:cd {gE epams: o? 
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FPR: acIn§:03602 [gddlosudu c6sà, 32096: omode 112358 13 21 
34 55 036 [gddloouSu 02020560», 8 series 03 05604 sagede AAS 
GÊN So90209008 BLPN Xea golden ratio šcŠ sond0desdlea0z00051 
Seg peon s383oo|o3»6:6090? soð giyen 
// fibo.cpp 
// demonstrates WHILE loops using fibonacci series 
#include <iostream> 
using namespace std; 
int main() 
{ //largest unsigned long 
const unsigned long limit = 4294967295; 
unsigned long next=0; //next-to-last term 
unsigned long last=1; //last term 


while( next < limit / 2 ) //don't let results get too big 


{ 
cout << last << " ~“; //display last term 
long sum = next + last; //add last two terms 
next = last; //variables move forward 
last = sum; // in the series 
} 


cout << endl; 


return 0; 
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goorSeo2arG02 @s2205dls003&:6 [g89lo»o5i 
112358 13 21 3455 89 144 233 377 610 987 
1597 2584 4181 6765 10946 17711 28657 46368 75025 121393 
196418 317811 514229 832040 1346269 2178309 3524578 
5702887 9227465 14930352 24157817 39088169 63245986 
102334155 165580141 267914296 433494437 701408733 1134903170 
1836311903 2971215073 

S5ŠecooScopooboo 630059»: OMS: HA: AjAN 0.618033988 o? 
qesi: çw golden ratio o[sg8OloooS(« fibo.cpp o$oq9e» sə: positive 
integers Gog cop5oo2:868 unsigned long data type o? s»obrgjoooxdlooc5u 

Test expression qo 338 data type à, o2&2505q050? ooqbeooo:o5 s»$|$32c9 loop 
O2 vodesessr€ eeano limit oo$8:03e009 const sao0SgoSeurc0rs§: 
oco5900«0 e[goÉ:coeqrooo:8[g8:006$ ongso loop o9 limit oo$8:Q, 
crBoadeepadcorgé gA — Gaqoon:qdloouS de® sum o$» limit 
B coxPeogo:qn [jf1 test expression o» operators $69 aSzcor:dloo0Si1 (next < 
limit / 2) 025605261, qo9go5qjo»oo next o? limit/2 š $6:0558 [gddlooedu division o? 
comparison 00368 coGeeooC@ GooS Badh eo»9peo8 coo5o5098:00 
copSeqsc8qdloouSi (next < (limit/2) )u eve c»0323096:02 oop3es:& odo: 
arithmetic ^ operators ^ copoo» relational ^ operators ^ Gogooo» precedence 
Sco fidos 
The do Loop 

While loop o? asaos ag: do loop o? 25e22»edlo98 waoseonndlope while 
loop çoooŠ:oo test expression o$e$ obcs0:(96:03 loop à, sooço fion [S8dloooSi 
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Sle[o3p& Saqo gago} looping osso eo05e00525 loop o? eog 
[fdo osson emg test expression o? ee8e25:25 loop o? aasre 
osco oobeeqj6o3 sseldjeoo odos Saee do loop o? 
while loop sar: seoxx[geco Aos dep do loop go test expression o9 loop 
IH: 000:002:022/g6[G: s5$09:e»: oo8eslo? voe test expression o9 oor& 
oŠoso:ooo [gddloo051 eaaa eooo) divdo.cpp oQoslŠeco:ooeops2 o»p509$:& 
00:098: $6909 user 320: copSoəë:oe[8: eo:cooSš s2[og6:0? / & % operator cogon 
spegoo:ço [gSdlos051 do loop saa5:{goordeco:03 oq9o*[& ecocooeosjedloooS: 
// divdo.cpp 
// demonstrates DO loop 
#include <iostream> 
using namespace std; 
int main() 
{ 
long dividend, divisor; 
char ch; 
do //start of do loop 
{ //do some processing 
cout << “Enter dividend: “; cin >> dividend; 
cout << “Enter divisor: "; cin >> divisor; 
cout << “Quotient is " << dividend / divisor; 
cout << `“, remainder is ` << dividend % divisor; 
cout << “\nDo another? (y/n): “; //do it again? 
cin >> ch; 
} 


while( ch != `n’ ); //loop condition 
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return 0; 


ofog, apSseqp2003 do loop >  o«i022:00p5296:000:0020? 
o20900o:80lc98eo51 do loop qo loop 4, 32060? do 9303 keyword š ooo5oo5eo:coo5ooo 
[gddlosu5 e30050» o9$096: sag 32905[p3»:926002 loop body o? e«r222:000:02» [së[8: 
S329»:0000go test expression oop5op6:000:02» semicolon š oeo [s90looo5i 


(semicolon cop$8 e[p3eon 6900090020? wod) do loop à, syntax o? esap 
[gaorsdlos05 


do í }—Note: no semicolon here 
statement; e Single-statement loop body 


while Cch!-'n'); 
—. 


Test expression —— = Note: semicclon 


do: — Note: no semicolon here 
{ 
statement; 
statement; Multiple-statement loop body 


statement; 


} 
while (numb«96); 
- 
Test expression —— Note: semicclon 


divdo.cpp ooge: ogo?qio5qeog [§:03 e$ user o? Gs205008 
€0050909qj6eoo:000:09 eooo O0000509 user oo gA ege y o? 
$o5ooo3qe^ [s[&: loop o? salQsogadqiEqEcorg n o? Qo5oop5qeoóli 020203028:00 test 
expression go ch != "n' cO o6000:03 320909 n eoop5ooq| true keş: loop o? 
oo5esgodh n œp eony false [gday2:03 320905 loop Ò BPP 
[ydos e3220290 soso eG:o56[gooorolooo5i 
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Enter dividend: 11 

Enter divisor: 3 

Quotient is 3, remainder is 2 
Do another? (y/n): y 

Enter dividend: 222 

Enter divisor: 17 

Quotient is 13, remainder is 1 


Do another? (y/n): n 


When to Use Which Loop 


agy§coriofsees[g& ^ ep5oop3esspog6 opp loop aada 
sfp asao sa: pssi Foenn Eos 
poak loop oo5qep5 so[oj95»e«3»02090? AoE Reson for loop o? 


soo»([go»6&oloxp9: while loop && do loop oĝeon sa neq Aegi 
soo|Ssəoesoo8o9 (variable value 00599) od) qooo5d loop  agadqa0p§ səki test 
expression [g& e$6«o:0»» soobojeooeSi s2 seje oog: o6690:206[y 
eg$or$dloo loop body s»: a:a: eoqbogo:e$ Ba s»e[S3»esd|to96 while loop 
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S20: fq Menu esroo»[g6:0329e225 loop body so» saspS:ed: 008/035 
asco Gig Gan sejjes: ofe: see[gs»esd|og6 do loop o? 
soobojooSooo sr sə] sqq psg: — 2005905qooqp:o2o 
kab cqz?  cgeSos[a$eo$eoe$ godgoSaop5u poz sə loop 


@prsen:a5:03 mejanes san: noge afg cvn agy$cor5o3 eské 
8809 oeoo — o$oq8s0: qê:wê: — o3Q8co6eeq$ oq loop 


qp:o? egrqpo5ogorejsepS [gboop5u 
Decisions 

loop qp:op6 dlo&eooso decisions gp:a0p5 loop body 322: soobcoo5 apSeaorEa0§ 
e203 2005905 e6eeo:g6:o8 abaoc co05e09200096cop3: Ses safyEagosa0§ 
ow soofjoooseespé oso? sacopdssv05agn:00Ga0000:? moie ad:{goSoep 
Bgqdgp: [oieopes[o3eo»p5oo»[séo»p5 1 o$o«852096:30op5: o90329e20» one-time 
decision qp: [fq cSsadcoo0p$1 test expression œ oo$8:xeÓ| gopi 
e3[so5qio5qio»» vioi sfe p: o»«p: jump [yoodqued [38922991 C++ 56 
decisions q: $o5:c06: sadeg hig cans: soce:so[o3:s0:oo voe 
soc|gz2os §$59059 005903 eg:qiSeu:86e000 if...else statement oê [gdao0p51 c6: 
statement o9 else edlo5 if statement so[gó §:08:99 səf p1 soo[pp6:soep 
soqp:so[qxo 006909 egrcooSur@§ss0205@ switch statement o9 soo»[g$6o»o5i 
sAn see[gs»esdjop6 conditional operator o? sso»[g$6oop51: cb 
mepi: osf: ecocoo[o39032561 
The if Statement 

e»[go5qio»«qp: a poge if statement wp saGsqézad: [gddlaoo5u ç: 
ifdemo.cpp o3 esaraddlaao8é ecacoo$6Oloopou 
// ifdemo.cpp 
// demonstrates IF statement 
#include <iostream> 


using namespace std; 
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int main() 


{ 


} 


int x; 
cout << “Enter a number: "; 
cin >> x; 
if( x > 100 ) 
cout << “That number is greater than 100 n”; 


return 0; 


if statement cq:03 slg» if e803 keyword ë,osoo5çoo Dogi: so9632005& test 


expression o2 egglos 6322020 if statement à, syntax o? oe» [joson if 


statement o»» while š 326055ec5:090020? 2509000:90lc38e091 [8p:s0:q[o5006002, if 


statement o» while cÓ looping eo0525 test expression e$3q& oseo: 


coOesooCooo [gddloou5u while loop aeon test expression q&e20q| oo»c»o0505: loop 


o? oo5esoooli 630050008990 if statement ë, aesoh flow chat š [oooo:cloooSi 


[ Test expression 
— 
if (x>100) 


statement; .— 2" Single-statement if body 


= Test expression 
—M 
if (speed<=55) 


t 
statement; 
statement; Multiple-statement if body 
statement; 
3 

L— Note: no semicolon here 
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ifdemo.cpp oqoqecos&, 002860303 6322059 [go»coo:dlooo5: ooo coco|o3:o5 
oon$:e9q6 oqod p [g5[G: 900 š 090922029 2800705 cudogrxSqEsor 0229 
QODU oA: 
Enter a number: 2000 


That number is greater than 100 


Multiple Statements in the if Body 

Loop qp:o? ecacooegoo single statement o9 ogag: voo eq qoc 
Gad qmi: cgodapeo0q§ op§apE:ao0pé:eqra0EeloypE:g& multiple statements 
qp:s02099 e[g6ees opSapE:a209&: earoor:qepS [gdclozrE: BASIS w9 if 


statement ocd o8sp5:09 op$056:320: s205:{g\qe95 [g69looo5i if2.cpp 9 es22059l2096: 
ecocoo[o3p5$69lo»o5i 


// if2.cpp 
// demonstrates IF with multiline body 


#include <iostream> 
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using namespace std; 
int main() 
{ 
int x; 
cout << “Enter a number: ~“; 
cin >> x; 
if( x > 100 ) 
{ 
cout << "The number " << x; 
cout << “ is greater than 100\n”; 


} 


return 0; 


Enter a number: 12345 
The number 12345 is greater than 100 
Nesting ifs Inside Loops 

Loop eogš decision 02022 028930069 nested avô: eer&6[p39looo1 loop òp 
decision co208 €oo»:c9 qo2c9 decision eogobgocoo5S: loop eoo cop3296: cor:8Edloou5u 
oBsad:0p loop eogo5ço loop coe08éc8q i: decision eogcbgococS: decision eog cocog 
qdloouSi s9 o56e$:00906003 for loop soog6:oo if o9 oxo) prime.cp «$05 
ogos93eco:o? ecacoo[o3pS[o3«032»61 8 ofoe$eco:» prime number eogo? «po 
ogoqSeco:dh prime number soo» PuSo qS o qmq fÀ om: 
eo:c9e[go303 opa: ago: 803 eqo3 03§:5 [gbdloooSu poco -2, 3, 5, 7, 11, 13, 17 
00226099 fdo 
// prime.cpp 
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// demonstrates IF statement with prime numbers 
#include <iostream> 
using namespace std; 
#include <process.h> //for exit() 
int main() 
{ 
unsigned long n, j; 
cout << "Enter a number: "; 
cin >> n; //get number to test 
for(j=2; j <= n/2; j++) //divide by every integer from 
if(n%j == 0) //2 on up; if remainder is 0, 
{ //it's divisible by j 
cout << "It's not prime; divisible by " << j << endl; 
exit(0); //exit from the program 
} 
cout << "It's prime\n”; 
return 0; 
} 
Soocooco:oo user copdeu:c$ad03, ocn§:03 n cŠ copdc8oSdlooed1 SšŠesoo5 n o9 for 
loop o? seobxo[às 2 meş : 3908 ocn&:o9& cou60lo»o for(j=2; j <= n/2; je) v 
©2203§209 loop variable j [g8C]oooŠi 338 o»$8:0500 006990» n Hy esni ozgi 
(02505: so|ogë: fS) n o» prime eopo5eoooólog:i 33809 kyodo 3296:09 if š 
% operator f; ogo9qjo? fj oS if(n%j == 0)1 soooo5dj copdcu:c$o3o3 
oon: prime number eo»o58q6 user o? og&oo0d[G: seo [gddloo05u 
©82006[goor:dlon05- 


Enter a number: 13 
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It's prime 

Enter a number: 22229 

It’s prime 

Enter a number: 22231 

It’s not prime; divisible by 11 

GANGANDI 90E2—2G02 for loop o? oge: voodoo: Sloocë if statement 
o» statement ord9s2[g5009 oraoe[oyé: ogi saqin eking o9$096:60p 
copS2g6:eqeooo:dg6:o» eodqaagodapcodloo05 

Library Function exit() 

Prime e0?099$:23c9 program meş QAE: gosið səšloo exit() 0803 library 
function o9 seas:{goo§dloouS 2205e$epooesóo [gé[g o$0«90? qosh: gigg 
[gSdlooeS opo» return value [g&eco:dlogs ogé: oop3eo:9o5qo3 0 meon 
operating system o9 argument soess Oeo: Qo2ooodh o»»eo$se»([sG successful 


termination 9803 — 2562000? += eanrEdloouSu someoen error 


ep: epi sad] soab:{Giqdlooo5u 
The if...else Statement 


if statement oo» soo[g326$0569 q$oo$e6 oo»056e05«00000? eqio00:0920905 
3995x4102 kódos devos eo:29»:$e6e009 22209699 Âc vpo: 
Sad. sekjeşeogp dP ospy: ço:ogos6oeoo2 oo[gproobe cpdesorty 
c9ao600200090looo9: S  soe[gs»esd|m»0909e002 if...else statement o? 
Afya [s$9looo51 eso»o*eo[goo2:2»c99ló if statement eaoo5q» statement 0289 
3leeopo5 ogogo multiple statements cog Gdlooudi eş else 
o? Qe: eph statement oo$e 3leeopo5 op&og6:geobooo3 multiple 
statements cop cop5esreorqoo [gddlooudi if e200 test expression o$3eo05 o8eé 
SSe statement(s) Gog ayip [ydo goxSqEcor else ep2 
statement(s) cog 3205605690 fyddo 
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(= 
mI 
if (x>100) 
statement; Ls Single-statement if body 


else 


statement; |. == Single-statement else body 


(eo 
——c. 
if (zebra!=0) 
t 
statement; Y f 
Multiple-statement if body 
statement; 
} 
else 
{ 
statement; 
Multiple-statement else body 
statement; 


} 


32000900 if example cco:o? if...else š [G§eq"{Goor:dloooSi 


// ifelse.cpp 


// demonstrates IF...ELSE statememt 


#include <iostream> 


using namespace std; 


int main() 


{ 


int x; 

cout << “\nEnter a number: “; 
cin >> x; 

if( x > 100 ) 


cout << “That number is greater than 100\n”, 
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else 
cout << “That number is not greater than 100\n”; 


return 0; 


Sooeoecompo user copSagéseu:c80503 x on 100 op] cout<< 
"That number is greater than 100\n”; Bon mco fÂ: gax5qScor2 cout << 
"That number is not greater than 100 n”; e802003 coOesooCoo:godli $9$0320$& 300 š 


3 oo$8:869 copdagéseu:c8ad08 qo2203 qo2286090? e322099» sagen [p395$60lo»oi 


Enter a number: 300 

That number is greater than 100 
Enter a number: 3 

That number is not greater than 100 


if...else 3209605600? flow chat š e320050l39026: eyan $E on 


| 


Test expression 
False 
True 


| 


The getche() Library Function 
egoo5o00poeo  oo69sses& if...else o while loop de> copdopé: 
3995{y[g002xdlos05 esoc5šoobooo getche() 803 library function 3225905690? 
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ad:goordlosoS 338 chcount.cpp ogogSeco:ur user copSagézeu:c80503, oradscops 
S209€p BIGqSIOZODGOZOS GqOZOdSGL:GDOTI 

// chcount.cpp 

// counts characters and words typed in 

#include <iostream> 

using namespace std; 


#include <conio.h> //for getche() 


int main() 
{ 
int chcount=0; //counts non-space characters 
int wdcount=1; //counts spaces between words 
char ch = ‘a’; //ensure it isn’t ‘\r’ 
cout << “Enter a phrase: ~“; 
while( ch != ‘\r’ ) //loop until Enter typed 
{ 
ch = getche(); //read one character 
if( ch==' * ) //if it’s a space 
wdcount++; //count a word 
else //otherwise, 
chcount++; //count a character 
} //display results 
cout << “\nWords=” << wdcount << endl 
<< “Letters=” << (chcount-1) << endl; 


return 0; 
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input copsazés8ss0205 cin š >> o? sooxgeco Ado 8sad:03 absoodadqé 
user oo input 0059 copdapézcu:c8ad03E: Enter edlodqga{gddlosud slevecd s2909 
poe? Rep user o» Enter o$6q25 saazepo3E:03 eog ccoo 3le[o36 getche() 
«905 library function o9 sso: [ydos 6:0? səf conio.h header file o? 
elo3g»eo:qe» [gddloouSi input argument copdeu:8 oads user AAA] 
S3209€peogo? AAE: return [o$co:ço [jdou chcount.cpp Speo getche() š 
90508, sjcooo5 028360303 ch có copdeurc$ade2{gddlo0051 

@g003005900 getche() function oo» user AAVA] 3209«peo90? 
og&qyooo»qio»s»[g6edl o? echo meo [jdou ( getch() function meon echo 
[u$ ico vooo: echo [b$coOco:cocŠ function name à, 6320595: eoxoio?igo e 
cooSooo([As getche apesoadly if..else statement oecon ©022205:(word) esqogo?8 
042000203, wdcount o? space «203 character 2040775 oo@o2:Go:go fyddo səooosp 
(character) cog Gq032058 25:03 chcount Meo space cocàŠ 22058»02«po?9 SOR 
co609:e0:90 [gddloouSu e3c300»0» space MA oÀ so9«peogo? character cÓ 
wDoesgadBosormd (Sc ode) p sooupowo?eoQ Ado devos 
Sesspgocoo, Spunea — cbecoo5000509 — opsodloo5))! > e3220590 
$9$200p9956:eo:Q90503 Ge pê:ca:o DONADA 
Soogospooo esopoo50 emaan oga pesn 


For while and do 

Words=4 

Letters=13 

while statement 2705 test expression or6022 ch ë oo$@:ooo "V" (gdo[gd odes 
ooM05G02 338 BPN oA Enter key o ROn 02020503 
Enter edlod8qé while loop me$ 090529: [ydo 
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Assignment Expressions 
chcount.cpp o» assignment expressions & precedence GOR4, CpI 


MSE], GI], 05$E02203[G008 S32809:c09 [yEcqs{gqedloou51 33808 
[éca Aink 0586090? odor oge [gdcs$Ecoooh C š C++ 


PICON Cepe eque 05209596 [gddlooudu [966q:000:03 chcnt2.cpp 
Peang oesi 
// chcnt2.cpp 


// counts characters and words typed in 
#include <iostream> 
using namespace std; 
#include <conio.h> // for getche() 
int main() 
{ 
int chcount=0; 
int wdcount=1; // space between two words 
char ch; 
while( (ch=getche()) != ‘\r’ ) // loop until Enter typed 
{ 
if( ch=='` ) // if it’s a space 
wdcount++; // count a word 
else // otherwise, 
chcount++; // count a character 
} // display results 
cout << “\nWords=” << wdcount << endl 
<< “Letters=” << chcount << endl; 


return 0; 
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getche() ores return [g&eo:c30503 008203 ch © copdeu:03 07803 so[n6qo 
20905 + @Gq20002602293 while loop à, test expression œ> orddlorpd: 
cop5296: eA Ae: [gddloouSu es005000[j; sŠ 0288303 `W' 090560905 
odeon 

ameo (ch-getche()) e803 mS odg ch p $3 $8: 
o805ar3{GIes02 [3903320905 dong: oSoo$ odeon qo92:0»9 [gddloou5u C++ 
qo x = y = z = 0; H: eegooox&eoloocSi 33808 esz:so5:oo pana: assignment 
a AÊ oa: 0 02 z Dı z g: y Dı y oo$8:02 x adoopdeo [ydos 
SlelopE Şon 0 fjg SoS (ch=getche()) $o assignment 
expression 03 coo525096:& 905002202003 s003c0n:ddleBGe05i —a2208ca8co2 
assignment operator oo» relational operator ooo? precedence 3803890305 
sagbsocmbarbcoqéo3s00 agésaodeo:c8odqond [gddloo051 00020508 
0003050262099 edl&opie9q6 while( ch = (getche() != ‘\r’) ) cà e96esoo62gore abis 
09|$e00502 eeqpoo6000:03 329016090? q6s96qeooli 

338 chcnt2.cpp oOgoólo3 while statement oo» oesepsoso3co90 orG0005 
S3205:00050looo9: 0000056009 GÊ test expression 058922200093 keyboard oo 
$o5oop5c90503 sagap orda5:03 ch Pð: oopdcus$ESdloo05u evos 
SGSN voa: [g699:02»092602» 3»89lo5e658 oad5$Edloo5 
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Nested if...else Statements 


Wall 
[IIIIIIIIIIIl Unlit hallway 
= . Lit area 
. T T TTT Some quantity of gold 


A door 
Wall 
A magic potion 


The adventurer 


###FFFF+..0~.. A red dragon 


|<.+### = < Stairs to a higher level 


Ee su £ ? A magic scroll 


HEB 


$ (90-9) Text-based game Roguelike 


oeoo coScoSoo Microsoft Windows cog eedl caosdlopsi MS-DOS system 
036 fogon 338690505$:0» character-mode qo mozda text-based adventure 
gonos: 86:600:60203 pod deon 80509028 009200690090 oyec 
character Goo:0db05:03 sagdcoo:giodso cpp3oobogoteesei& ARo espe 
qpe oA qpegsoo»qpoli Sleoeos, 38ed q60609 ode: 
s20085 soogepecoweog O36 (o-o) [joxe input š output 320309 
o»S[o3qoooódhi cague moodo: seon 35808 qon cod 
BOCCO cop 9: oaeo: Seoo05er6022 3D graphics soeoxoS:eo:oooš 
BASO OD 3302208: CPA Nogen SosCoS:oooooooo Nested 
if...else statement 22907753 Ef 33809 goog: dd:cc0:0059q, efs 
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398058006:005903 090 eepos adifelse.cpp 
o? CINN: ec3co»[o3e5[o29l9- 

// adifelse.cpp 


// demonstrates IF...ELSE with adventure program 
#include <iostream> 
using namespace std; 


#include <conio.h> //for getche() 


int main() 
{ 
char dir=’a’; 
int x=10, y=10; 
cout << “Type Enter to quit\n”; 
while( dir != `V” ) //until Enter is typed 
{ 
cout << “\nYour location is" << x << “,“ << y; 


cout << “\nPress direction key (n, s, e, w): "; 


dir = getche(); //get character 
if( dir=='n’) //go north 
y--; 
else 
if( dirz—'s' ) //go south 
ytt; 
else 


if( dir=="e’ ) //go east 
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X++; 
else 


if( dirz-'w' ) //go west 


X--; 
} //end while 
return 0; 
} //end main 
// demonstrates IF...ELSE with adventure program 
9 E ` f:\Articles 2013-3\OOP in C++\13-Nested If-el...\ 
#include <iostream> 
using namespace std; Type Enter to quit 
#include «conio.h» //for getche() Your location is 18, 18 
- int main() Press direction key <n, 
{ Your location is 16, ? 
E Press direction key <n, 
char dir='a'; Your location is 11. 9 
int x-10, y=10; Press direction key <n, s 
š Your location is 11, 8 
cout << "Type Enter to quit\n"; Press direction key <n. 
while( dir '= '\r' ) //until Enter is typed Your location is 11. 9 
{ Press direction key <n, 
Your location is 18, 9 
cout << "\nYour location is " << x << ", " << y; Press direction key <n, 


Your location is 11, ? 

Press direction key <n., 

Your location is 11. 8 
dir = getche(); //get character Press direction key <n, s 

c T spa : Your location is 11. 9 

if( dir--'n') //go north Press direction key (n, 

y--:; Your location is 11. 8 

Press direction key (n, 

Your location is 11. 7 

if( dir='s' ) //go south Press direction key <n, 

yt Mour location is 11. 6 

Press direction key <n, 

else Your location is 11, 5 
if( dir--'e' ) //go east Press direction key (n, s 

Mour location is 11. 4 


cout << "\nPress direction key (n, s, e, w): "; 


else 


x++; 


Press direction key (n, 
else Your location is 11. 3 
1 i pers p gg / " Press direction key <n, 
SEX (ur Ww" Ego west Your location is 18. 3 


x--; 
) //end while 
return 0; 

) //end main 


(99-0) Nested if...else 22099003 @g¢0022082005[yoord 

S06: og og$cordo%ssess cg603we3l6 cooo cepodega0c8 dSor:qur 
[fdo ooó[o38go saqdccoigiadsoad02 oR0d|o30503 saqSo3 0260986 43500 qoo 
[gddlosuSoGngSarc022 o2$600502 epodego3 es«po? x,y coordinate š [geur:esqodlu 
Doge: oop5esepooco»? (10,10) [gddlosuSu Bog aqSeco:grG022 YSeor03 2005020 
ogorogo: ooo eogepigo upoddlopen orpSegeps, x,y CrFH:c0gO ep gph 
og$eoo509 me$ MDD GLRA [530503 ses9qjo?500? 
[o30925ec»005 agag oS 3200090» ó (99-0) qo user oop5eo:x 30903 
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BAAS Po: xy coordinate cop ekpago [yaor:dlosudu o$oq$0? 
3909200058 Enter key o? Scos [s$0looo5: Soñoseco:oo o00»05e00» game 
00594, 3280053296: c:e: 09596 [jód SleoooS multiple branches cogo? 
DEZAS $09:00:00690? eco $o if..else statement ord905q0 if..else 
statement 02891 3380590 ¢$005008 if...else statement ooŠo š esoo5e0:ço if statement 
005903 s»«06906, copdagézeq 00220002029 [859looo51 slepi voo: test condition 
000 PJV 303021 000305 owy eaog ond: saĝ ode: g 
[gddlos05u 00599 p$S con soodsaBEep x-y or§Szqn:03 epico: 
o»5qp:0? coOosooCoo:oodli 33808 nested group cp6002:03 if...else statements copo? 
decision tree cü eal e9[o39looo51 


Matching the else 

Nested if..else 03 o5:03esepeo qo:000503 esspeco: 0269 AA 3lo»coo? 
else o2 qr2036G: 6220599603 if š 0305500720 [gddloou5 6320050» badelse.cpp o? 
ecoco»[pge5qes256 - 
// badelse.cpp 
// demonstrates ELSE matched with wrong IF 


#include <iostream> 
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using namespace std; 
int main() 
{ 
int a, b, c; 
cout << "Enter three numbers, a, b, and c:\n”; 
cin >> a >> b >> c; 
if( a==b ) 
if( b==c ) 
cout << "a, b, and c are the same n”; 
else 
cout << “a and b are different\n”; 


return 0; 


3200090] vGiogSeco:q> cin ofi: a,b š c ogge wodozdlooe5 user o» 
0755: 243903 cocSoo:[8: Enter e9lo?eo:gooli 02020509 ogScorbo3or 2,3 š 3 o? 
009960:08050005 e9[o39lài 3le9 a o» 2 b o» 3 š c o» 3 328:8: [jdi a š b or 
90303 390205 0000 if à, test expression o»» eorogoxóloooSi depp oy$eorbo3, 32053, 
else o esos cout << “a and b are different"; 803 0803 
aco g eqpoo6ooo:9godhi devo deog e print eooo5eo:dopu 
MAS eon 338 else o? w200508603 if š pf ofcornd8c8dl5u qosoogo5 
AVAE else oo oooe if š ocZoor:000508 oop [gdcsdloou5i 00000500 
indentation cgepajoor:qseq 3308 3»0069o:eoooooli 02020300 338 else o» 30309 if š 
oeod ooesoo 006009 else oo» Gerbe if qo oo» else FSqE GES 


036502 [gddlooud1 esa indentation š print cpSech oam: [yEcor203 06 


32950? ecp[goooidlooosi 
if(a==b) 
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if(b==c) 
cout << "a, b, and c are the same\n”; 
else 
cout << "b and c are different\n”; 
Jepp 2,3,3 o? copdcu:c8ade05 eÇ o> print eoooboo:ooooS 2,2,3 o? 
copdeurc8odqEcox2 b and c are different 802203 print podeu [ydos 
og$eoo509 meş else o? oov: if š ofgdocs oZcu:qEqécor godo if 
0? e322020132036: o9$096:09 copdcorBadqer [s99lo»o5i 


if(a==b) 
{ 
if(b==c) 
cout << “a, b, and c are the same”; 
} 
else 


cout << “a and b are different”; 


850538 else o» 0000 if š Zgo op$096: eo56c0o:qo3 if o? sa{géo else 
o» e[a626c39 [gddloo05u 


The else...if Construction 

if...else copo? nested codo3sadien s0:99« oemi soog:oo[s6 
qOgoeog:eco: soeo6soqpio3: nested coda8qE  eo5032»3»e$& 079007055 
eo2cooólooosi 840008003 elggEs8 63002006809: ab:SEdloovd1 e320] adelseif.cpp 


ooge: ecocoo|ogcS[ogges22o€ - 
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// adelseif.cpp 
// demonstrates ELSE...IF with adventure program 
#include <iostream> 
using namespace std; 
#include <conio.h> //for getche() 
int main() 
{ 
char dir=’a’; 
int x=10, y=10; 
cout << “Type Enter to quit\n”; 
while( dir != `V” ) //until Enter is typed 
{ 
cout << “\nYour location is" << x <<“,“<<y; 
cout << “\nPress direction key (n, s, e, w): ~“; 
dir = getche(); //get character 
if( dir=="n’) //go north 
y 
else if( dir=='s’ ) //go south 
ytt; 
else if( dirz—'e' ) //go east 
X++; 
else if( dir=='w’ ) //go west 
X--; 
} // end while 
return 0; 


} //end main 
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comrdSeor, aod) ooSoco:oogë, q0 adifelse.cpp Š seogopdlór if 60308 
else cog 6g00508 oscpog evie8o50208 ogodloocSi sonañ $SS else if 803 
keyword 22080089 obroootoocScdeooo8 coBqdloseSi ScSeqroxotgoStooo if...else onc 
woSqoxcep eggo BBa «goSogeedlooo9: dle[pp& decision tree 
Oë eegoooeep PAS if.else óëcoc5 else if o9 s»ojfgoo&e[oipé: 
sposi 


The switch Statement 
og$eoo5o23»es& decision tree salo}s022:006903 ekg c8sa5c0003 
Aep ep: 33309 e»[g0580? variable ord902984, $g] ooocSoesooS 
aBqEcor if...else Slooooo5 else if cog soso&so& egoo 3200: switch statement o? 
sfo 
// platters.cpp 
// demonstrates SWITCH statement 
#include <iostream> 
using namespace std; 
int main() 
{ 
int speed; //turntable speed 
cout << “\nEnter 33, 45, or 78: “; 
cin >> speed; //user enters speed 


switch(speed) //selection based on speed 
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{ 
case 33: //user entered 33 
cout << “LP album\n”; 
break; 
case 45: //user entered 45 
cout << "Single selection"; 
break; 
case 78: //user entered 78 
cout << “Obsolete format\n”; 
break; 
j 


return 0; 


SoQoeSecom0» 0200056023 Mm peni: 9603 
DL odeoù, audga ogrqcS8 caooo 
7 [fdo user copSeu:8058803 33, 45, š 78 B 


S [36$6e[gop:9so0905 ao05e8Eep messages cooo? print 
podeu [gddloo051 eooo e feo long- 


playing records (LPs) eoəço qê soqp(o* óloó[gy 
33rpm = (00685503 o0009$$:) š copddioseS: Bawo single 
song cogo?eo0» 45rpm š cop5olooo3i 78 meon 9903 LPs š single 030005 6q20703, 
05500256: copSoo98 &0 [fdo 
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switch «305 keyword e40050» Di: sog6so00500go variable o? 
coo3eo:qgo [ydo ( poeo- switch(speed) )! 0250255 3»963»0050592c0», case 
statements copo? eq:ooo:goodlh! case 006984, epog constant ooo ólotqgo 
[jdou 338 constant o? 0256:6905000:25 esoc5oo colon(:) š 809eo:qooól (poco - 
case 33:) ú case constant o» soobdgjooos03 constants cogo switch variable š 
BÅ: Reon c23209 fyddo 6322050209» switch statement à, syntex 
o? [Goocorsdlos05S 1 


Integer or character variable 
switch (n): ;— Note: no semicolon here 
t [ Integer or character constant 
case 1: 
statement; 
statement; Loa 
break; —4 


causes exit from swilch 
case 2: 


statement; 
statement; — 
break; 

case 3: 
statement; 
statement; t 
break; 

default: 
statement; 
Statement; $ outa iwi 


y ;—— Note: no semicolon here 
switch ooog switch variable o» 0r§8:0059 2005go3002:6023 GAI 


33800$0:0? case statement copgo §o3 constant or§8:c02% PÈ PIA 
gpdgqedoon:03, case eog qe 338e52050» statements copo? break ecogeqje: 


aiea eug [gddloo05 69275972 platter.cpp o» run [ydos 
ecgonrfaga5[aqqesané - 
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Enter 33, 45, or 78: 45 


Single selection 


The break Statement 

platters.cpp 4, case section sax25:4, 3995392 break statement @q¢0022002202003 
ooo9ooo:8godli 0200056022 break keyword ooo switch statement oo69c»X00$ 
cgo$ogoieogodli 08094), control ooo break o2eo9«6 switch À, s»[9622050? ogg: 
096300500 statement o? &o09co05 aeaio kdo 


break Ree eoeooGÓlos break eol$q6 4005000 case cogo? «0090009 
oBesoresB:eoÓh break statement o? loop sooo Bab Ide 
SoopfGREdooS1 osoo588-oñcooo5 sodio aocBcocS sS jogoxólecis 

00000508 switch variable oo» case constants cog 00599 vsp 2009 
uaes switch coo agog [S8dloocSi 
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switch variable T rue 
equals first case 5 eae body — 
constant — j— 
| False 
Switch variable T rue 
equals second case ~ > Second Gase body — 
False 


switch Statement with Character Variables 

platters.cpp qo» saas:Gido3 switch variable oo» int data type [8ëdloooŠi 
og$eoo5o29»es& char data type aps: səf Edea 0596 winn 
adelseif.cpp 03 [a$[n6eego00:05 adswitch.cpp o? ecoco»[p3p5o3s63256 - 
// adswitch.cpp 
// demonstrates SWITCH with adventure program 
#include <iostream> 
using namespace std; 


#include <conio.h> //for getche() 


int main() 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


102 


OOP in C++ Dr.csarE08:09§ 
X 
char dir=’a’; 
int x=10, y=10; 
while( dir != `V” ) 
{ 
cout << “\nYour location is" << x << "," << y; 
cout << “\nEnter direction (n, s, e, w): “; 
dir = getche(); //get character 
switch(dir) //switch on it 
{ 
case ‘n’: y--; break; //go north 
case ‘s’: y++; break; //go south 
case `e”: x++; break; //go east 
case ‘w’: x--; break; //go west 
case `V”: cout << “Exiting\n”; break; //Enter key 
default: cout << “Try again\n”; //unknown char 
} // end switch 
} // end while 
return 0; 
} // end main 


Svoge switch variable soes& dir «303 character variable o 


soo5:[gjooo:oo» [SŠcloooSi char constant Gog 32683060»? 'n', 's', 'e', 'w' š '\r' 0803 
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sooxs:[o|ooo:dloooSi Sesepeo '"W' o» Enter o? o3oSeoxg[oooso3 character [g6dloo0S1 
(089 godoor:c021802 oyScorSo8sees& integer š character variable copo? switch 
variable — 32083 sək% — «oec floating-point ^ number cogeo 
saanu É aaa Al 

808099 0556090» 02e0256:00» [5803820505 case esoc5oo statements cooo 
odepis co$:8 oggi 88 oqbcobopxeedlooó: Y ob off 
Enter edoa exit message edanean e«220:000:0020? eegenr8Edlos0S 1 
The default Keyword 

adswitch.cpp qo switch Ñ, case Gog soe: default e303 keyword degon 
2008002 d] çs switch variable š case constant cop 00699 e03050303 səp 
05699 cpSea0r8$E8 copSooni{gé: [SŠdloooSi Š pocogoeoo, user o» səf: character 
0569908 copSag:dqS Try again! 802003 print Qoses: [3690€ 
cop5296:g6 eos default o» switch à, e202: statement [gboooe[o356 
break o9 oop5eo: ecScordlopz1 

switch statement o user oop5eox 90903 input o? 9:98 20230702 
o»ooo5[o3olooo$: s»e[gs»essoqpipiiooo 005903 eggi oò [gddloouSi DOS 
cooeg: menu eeg do-while š switch o? o3o5xec3 Ao default statement 
020002 oy§cords03, soosš ocSsabap:8 cobesqScomEy o[SŠoos cooSooos:ooSdloooSi 
default: cout << “Error: incorrect input to switch"; break; 9803 o»5oo6o[o3»6:0» 
ogogo 0800705 user o? input @22026: cooSoo:os[9 Slooopo9 o5899c00» 3292:3203: 
ges Ron 2203eo:$6ólooc5: v8aqS 32020:6099» 23662322»60o05 seg 
ofoq8086:9» sapeo oÑ] 0586098 coorEcapaSaoéR: es9090500058 
Baos 
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switch Versus if...else 

oseo Soosš switch š if...else (Sloeooc else if) 2045 oooSesspoo 2220? 
o9:q1905«30020? 03030303] ab:{go5q 9056$00059lo»c5i 020203600» else if o? variable 
soqdpdpr& q9g5eogreog: opr000:03 sij ofice aobo poco - 
if( SteamPressure*Factor > 56 ) 
// statements 
else if( VoltageIn + VoltageOut « 23000) 
// statements 
else if( dayz- Thursday ) 
// statements 
else 
// statements 

switch statement q»600 variable 025902952030 odef: eo:[so5ooo [gddloo05u 
switch o0? case a<3: // do something break; 38[§: eqsc3 og log 'a', 3 oo character 
3loeopo5 integer constant à constant oo$8: goana 'a'+3 cÓ expression djro?o 
ops [ôo 

33809 seses PAo swith statement ooo oqrocosooo 
s26e00$ q:co6: guo: eo5q250305959: soxcoadq cooSooecloooSi 3le[p356 decision 
tree qppzcooooošsoq| switch o9 3200058665: saad:{yicogdlooud e&apu 
The Conditional Operator 

Conditional Operator oo» 32505:c09 opa0§:03 decision operator oo6e[s$olooo5i 
Cfogs espooorepgo eog, qo - saclgsaeg cobj9 o$ variable coboc5 co: 
cob coodpoScuil: gg se[gproo$ükoobe ooo5godeurqery TO dlic: 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


105 
OOP in C++ Dr.csarE08:09§ 


saabi{gi§soogo5 e$oSicootoodli poosi co503 oo§8iqpo} jog socSeo š 
cBocogo aacSexoo cog min c5o9 savSeo 0288: copco: godak (cBooooo coS3q 8) 
min 0508 28029 co$8: cooSeuro3 sve[§aacag Fidos 38 soo|Ssooso9, if..else 
oB: osooc5dlsoc38: oezc9 adon 


if( alpha < beta ) 


min = alpha; 
else 

min = beta; 
So} seegi dTe eog[ojmo»eppe C š C++ o Doo 
88o8cor8:03, cqz00025 05:08 cBogSeé: conditional operator 


ed] edlo5cooe[gë: [8ŠcloooSi Š operator q» 9960500 $69 AIR: operand 23:9 dodos 
C++ qo$o3 sə: operator qp: səxa: operand coo eup05 $903 
co6eeoo6eo:dlo»o3! Conditional operator meon ord90295:6009 operand 25:90 
coOesooCoo:o) operator [gddlooe5u 

32000500 07803 conditional operator 35555 eqrouda8qéE 0322050132036: qdo- 

min = (alpha<beta) ? alpha : beta; 

338 statement ò equal sign 29999050 so|oŠ:[88o5 (alpha« beta) ? alpha : beta 
apon conditional expression ò [g8ólooo5: 338059» olo question mark (?) š colon (:) 
o3edlé:G: conditional operator [janon 

Question mark eq..o» (alpha «beta) 93022006005 test expression d{gddlosu51 338 
oo6esoolsoo6 alpha š beta o»oob:w» operand cop [s6[o39looo5: ooooo5c3 test 
expression o$3eo5e9«6 conditional expression o»$eoX$, 02555072 question 


mark ea205o0 operand [yfad S90e2G2G022 alpha fdo Test expression 
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gageo colon eso05o» operand ghy gm Spoeogo beta [gddlooe5u 
Test expression goð dogi: sog6200050? eop Sqn evos 
22009207 egoon [gd[G: eo5qs HES esam 06099» conditional 


operator à, syntax š flow chat o? [gooo:olooo5u 


p 
—mE n 
result - (alpha«77) ? beta : gamma; 
xm xc I] 
Test expression — iid 1 Expression 2 


| 


Conditional operator 


Conditional expression o» 400203 oo$8:02 variable 028905 o095256:89 abla 
Slooopo5 value 0089 s205:{G8603 esepodé: o5:$80looo5i s2000 poeogocoo? min 
803 variable òo cop$ogE:eu:c8aSoxdli es205 peer oo69s»es& conditional 
operator o8ad:{G: variable n à, absolute value o? spo3 ooSoco: Ga[gdleodu (aang: 
00899, Absolute value onm 338 ocon$:uj, səp woSgpscor:0200l1 
dalo sG: positive [gSesq00)) 
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absvalue = n«0 ? -n : n; 

ooo»0509 n o$: app00005 coddqE ? e$ -n o? acot: 
39805869 cop, OF 330205 sedeng: [gdcodleud1 — 00000509 — eco58q6 
saecl:02$8: [gdesG:a02:{(G5c8 ekp: dg oA n 50 assign aseo [gSdloo051 
// condi.cpp 
// prints ‘x’ every 8 columns 
// demonstrates conditional operator 
#include <iostream> 
#include <conio.h> 
using namespace std; 
int main() 

{ 
for(int j=0; j<80; j++) //for every column, 
í //ch is ‘x’ if column is 
char ch = (j%8) ? '' : 'x'; //multiple of 8, and 
cout << ch; // ` (space) otherwise 
} 
_getch(); 


return 0; 
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= // condi.cpp 
| // prints ‘x’ every 8 columns 
// demonstrates conditional operator 
#include <iostream> 
“#include <conio.h> 
using namespace std; 
Jint main() 
t 


for(int j=0; j«80; j++) //for every column, 
{ //ch is ‘x’ if column is 


char ch = (j$8) ? ' ' : 'x'; //multiple of 8, and 
cout << ch; //' "` (space) otherwise 

} 

_getch(); 

return 0; 


“1 c:\Users\user\Documents\ Visual Studio 2008\Projects\condi\condi\Debug\condi. 


D space q dB, x ond ogGopoS{goop§ KORE fjós 
condi.cpp og j 00§8:03 0 o 79 s208 ondgqié: for loop [SŠ o%:oocoogë: conditional 
operator 08 coSoeoo8dloocSi ço lo&eon test expression (j % 8) o» j 0288:2028 
o dii odin e|SB5ogJ8: (o Eod ofGoSeqiés) non zero (1-7) [86oseo2oo[rp true 
[SŠooo ? esocBoo space ' ' o8 vafcocScu:egepS Gini © sŠ org Goe 
co&8:qpiog8 sfe ooo» [gbeso0fg& test expression qo false fog: x 8 
ogFopodcurfgEg& s»ooo50| qcor8 cgoscoogoopS: socoosol ojo? peon: 
voodis: ch oleqpoSd esscBólssc8E: obel bond odl&eerSEdleoorcopSi 

cout << ( (j%8) ? ` : `x' ); 

C š C++ offqder s»coc5qpiqp: So} oqoo603 opSdpo? s5s[jo5So5esieca 
BJS opSoBoBecoi cBo8eqpoSsepo5 cagion syfospsonSidloooSi deoo 
oGs oso soc Seog? e[gboes sadjFoppdaqesgo3E:ed olo 
[SŠoooSdloooSi delioù if...else o3 8 09883 Segon: dooa conditional operator 
OP aprecorzaforrareon, qO} Af] gorpSeodcQ coe[g6ócloocŠi 


Logical Operators 
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Gg, Ê$: — (Conditional ^ Operator ed!) operator ^ 3509 
$690? eco 0003/07G:d][Gu 0006006902602? arithmetic operators (+, -, *, /, š 9o) 
Plb: 30302 058902600» relational operators (<, >, <=, >=, ==, š !-)qp:ó 
[fdo 
329 sordcoaSeaganr[ajqyr02G022 0008c03969(g603 logical operators qp: [gSdlo2051 
338 operator qp:o (true š false 0755: s69{[95$603 variables) Boolean variables coo? 
logically cdl&soScu:8EQ8: oS poeosco[s& today is a weekday o»» qox 
PE P$ o9$$603 390205 Boolean value Aflos 6309006 Boolean expression 
00909 Maria took the car [SŠCloooŠi 338 expression $5903 logically eól6:68c9 qólo»o5i 
If today is a weekday, and Maria took the car, then I'll have to take the bus. Beze: 
052090203 logical connection 26073 and ò [gSdlos0S1 e»oe[p358:$8909 200e true 
or false value ogaScoresar€ e«o»6go5eo:c39 [fdo s2qj09$8905:9$o n nna 
ogossqgo [ôo 
Logical AND Operator 

og$eoo509 s»es& Logical AND Operator o? soobdg[tg adswitch.cpp o? f 
ëc5o€eo:osp fjes ego] pes peq —advenand.cpp ç° 
Soosoeogo? (7,11) 803 coordiantes oo gadcor{G monna qpeogecog 
aes: 


// advenand.cpp 

// demonstrates AND logical operator 
#include <iostream> 

using namespace std; 


#include <process.h> //for exit() 
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#include <conio.h> //for getche() 
int main() 
{ 
char dir=’a’; 
int x=10, y=10; 
while( dir != `V” ) 
{ 
cout << “\nYour location is" << x << "," << y; 
cout << “\nEnter direction (n, s, e, w): “; 
dir = getche(); //get direction 
switch(dir) 
{ 
case ‘n’: y--; break; //update coordinates 
case ‘s’: y++; break; 
case ‘e’: x++; break; 


case ‘w’: x--; break; 


} 

if( x==7 && y==11 ) //if x is 7 and y is 11 

{ 
cout << “\nYou found the treasure!\n”; 
exit(0); //exit from program 

} 


} //end switch 
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return 0; 
X //end main 

Buo 0099o»$, pAg neon if( x--7 8& y--11 ) «905 
opSeco:6 adoa Test expression o» x oo$8: 7 & y oo$8: 11 $890: 9$or o$oo 
[ydo 338 qan [850206326 logical AND operator && oo relational operator $9 
(x==7) š (y==11) 0308 edléxeOeo:dlooo9: po soq[o900690 relational 
expressions $8909 conSadaz&: 298928058 o36:905000:18 oo [s6dloocSi 
( (x==7) && (y==11) ) // inner parentheses not necessary 
relational operators cogo» logical operators eopooo? precedence O[g&ólooc5u 
Seog? run [agpdqe essrc3clss0}E: eogqgoo- 
Your location is 7, 10 
Enter direction (n, s, e, w): s 


You found the treasure! 


C++ œ Logical Operator o 9 ĝo- 
Operator Effect 

&& Logical AND 

|| Logical OR 


! Logical NOT 


Lafore ë, eosoo[1]/ eoqjo94o 006 e» c[Qocoo:ooooo C++ ço XOR (exclusive OR) logical 


operator ooz: a8dlosu5u agyScordare022 C gooo$:oo 242503 ^ 03 logical operator 
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3208& 292020 so«o6o[uolooo3i Visual Studio 2008 MSDN q26002 e32205032096: SPd 
fyo 
; xor Search 


URL: ms-help://MS.VSCC.v90/MS.MSDNQTR.v90.en/dv_vcstdlib/html/0fe9554b-d87b-4487-92ed-366c6dc21df2.htm#seeAlso Toggle 


— Collapse All |b Code: Visual CH 


Example See Also Send Feedback 


An alternative to the ^ operator. 


#define PE ^ 


= Remarks 


The macro yields the operator ^. 


= Example 


// iso646 B. cpp 

// compile with: /EHsc 
include <iostream> 
include <iso646.h> 


int main( ) 
[ 
using namespace std; 
int a = 3, b = 2, result; 


result- a ^ b; 
cout «« result «« endl; 


result- a IR ea b; 
cout «« result «« endl; 


Logical OR Operator 

o0g$600502 sacss game MDV user o» 326q,& 32652050? VOCO: A 
schš GOQSSINE eeo SPIA 
cgobogoboo0000  eogpo?oporesoooo? eppo  22labecosaod codc0058 səq 
320090» advenand.cpp o? [g&eescor:03 advenor.cpp eo logical OR operator o? 


sooxs[ojcoo:dloooS I 
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// advenor.cpp 
// demonstrates OR logical operator 
#include <iostream> 
using namespace std; 
#include <process.h> //for exit() 
#include <conio.h> //for getche() 
int main() 
{ 
char dir=’a’; 
int x=10, y=10; 
while( dir != `V” ) //quit on Enter key 
{ 
cout << “\n\nYour location is" << x << ", " << y; 
if( x<5 || x>15 ) //if x west of 5 OR east of 15 
cout << “\nBeware: dragons lurk here”; 
cout << “\nEnter direction (n, s, e, w): "; 
dir = getche(); //get direction 
switch(dir) 
{ 
case ‘n’: y--; break; //update coordinates 
case ‘s’: y++; break; 
case ‘e’: x++; break; 


case ‘w’: x--; break; 
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} //end switch 

} //end while 

return 0; 
T //end main() 
338 o§ogdeco:0Sgo x«5 || x>15 onm x $8: 5 œ% cox 
(8908005200509 GOsGO20923802005e8d18) 15 œo (sze. eph) 
s»c[gs»eseoggo true [jfi eşqə OR operator (||) oo relational 
operators eop[s$[o30 < š > œ% precedence $on [Sc o56:e05eo:ep 
oada: SleoooS 03|$6022226222006022 [gd$EqE c00523096:0? sigist 
copdeurcoc8dlosudi (x«5) || (x>15) 
Logical NOT Operator 

Logical NOT operator! sooo Operand or90295: $3200) unary operator 00596 
[gdo (C++ ço Operator soqp:oooo operand $69 c%o binary operator qp: 
amn oo6e$uwoqp:ioo ecocooŠo5 conditional operator orS90095:002 operand 
o»:9c903 ternary operator ó [gddloooSu NOT operator (!) ë, codcaoréaqjnSorc022 
operand À, logical value o? so§oyE0005 0755: ep: 06022 [gddlos05 o$es0220? 
gesn cndco:86[B:1  q0:9$0000? efes coOGooioooood]h: (90003002 808 
cooScooSooo? [yfgESEgQesGigE so05ec0005 conid) Poersar{gé (x==7) go x 
or&8:0 7 & ope true [jg dlo3!(x==7) BeluoéseqscBodom§ x 070 7 š woe true 
[gSqodln sa8glu5oo x != 7 š opago:dloo05u 
A True/False Value for Every Integer Variable 

808 operator eop32o[o356:0? ec30»2803 325] expression 00599 true/false oo$8: 


so»»eo8 relational operator cog 95:8 cSaabo005a803 32609: o6coo$60loooi SleoooS 
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ooooo300G:go variable or590095: [gdesdleo integer expression o$ooq| true/false 
value cog §escloouSu 338 integer x à, 02§8:022 0 š oq] true [s5es[& 0 [gdqecorn 
false kjo] Sego ! Operator o? s»o»:[gc305eo5s986 !x or x à, 028:0 0 
š Bq] true jcs: op8qScor false sək e[q6:9$ ekigas [gddloo05 

oÓ:530096: adventure game ecosgo 32000900 idea c020? soosq[oap9qeso»6i 
og$eocbop se x š y $% ppo: q à odi 
(multiple) cop [jepo eşey Geog ogo AI (3389609 ob player 
o? magical power cop ejeoclooo5) Sa x esp y ål 7 š 02208 [goSo5 es«peogeo (x%7 esp 
y%7 d 29908 Q3033o9l) 338 effect o9 cop [gddlosu5u Jeppi 333es«po? 988 
if( x%7==0 && y%7==0 ) cout << "There's a mushroom here. n"; e3[& egéd 
GG: Bogajo HÊ ! operator o? sa05:{y[G: e322050l32026: eaa qo 

if( ((x907) && !(y%7) ) // if not x%7 and not y%7 gcor8o26022 3209030 
[doo saq 2o56e$:0e0909$:w0 logical operator && à || ooo relational 
operators Go20005 precedence $40205s802003 ecxcoo3[oa9looo5i 3le3 329 20009 x%7 
š y%7 o? MADE: ofgdocs 9058 c8cor02005? 020205600 ! o logical operator 
[g5coe08 unary operator [jone relational operators eopooo? precedence 
ggep RA, 
Precedence Summary 

Operators eop&, precedence cogo? sosóqjóecaco»[o3qes»»6(1 Š mge 
soeóloo operator cogon 63220200 operator eopooo? precedence fyddo Row 
0703 operator eoəooeoo2 precedence oppS[p3ólooo3i aest) esspqo precedence 


O[gGo3 operator o» saqé codcsorEgn [s9olooo5: 3leoeoc3 o$$eo0502 olgdocs 
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sagécodqEo3, expression o? mAg: acdeugéigE force š codca0ré 
SEdleo0:00051 


Operator type Operators Precedence 


Unary !, ++, --, +, - Highest 
Arithmetic Multiplicative *, /, % 

Additive +, - 

Relational Inequality <, >, <=, >= 

Equality ==, != 

Logical And && 

Or || 

Conditional ?: 


Assignment =, +=, -=, *=, /=, %= Lowest 


Relational expression Gog gpigpxcorgE q9eo9:co»o2o5oo»e[o3»6 coco ococo 
coo295og6:e090? spf — sagassougé: — spSrogoxeodlooc5i 
ComadagEsGago208 0009 efjo: precedence 090900»  qorogor3 660726 
o96:eo5000:09 [322280 Elos 086090? co5sooocops: 99 cgoSopoo»eoódloocSu 
Other Control Statements 

C++ qo so|g2: control statements cop §dlea0%:0005 switch o2. ecocoooo$:oo 


break statement o? soo5d[gjso5:o? eops[o3ólooo3: sevo switch 922226050525 
so |gp:osepeooooc break o? 2: qdleoo:0205u continue eon loops eoəçoo 2:09 
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qdo goto 0o?e009 watsoogcordlopen 338 statements cogo? sacao:805 


ecoco|exeS[oasese»e v 
The break Statement 

switch qo  ecocoo3[oao»c90ló break statement or loop ordemes 
0905030:60dlos051 Sle[o356 break feon 9005056603 statement ooo loop s»[n620050» 
oooeeweopqeoS statement òfo ó (09-0) qo break statement à, 
c9Se8028460303 flow chat š g&:{Goo2:dloo05u 


aae —— break; 
Normal 
loop 
retum 
End of loop 


Ó (09-0) qo break statement à, ĉeso fy 
To demonstrate break, here's a program, SHOWPRIM, that displays the 
distribution of prime numbers in graphical form: 
break s»e[»356:0? gq E:{48s00205 e322050| showprim.cpp o$osj9ecoo? 22099 OIOIG 01 
Çon prime numbers Gop, distribution o? graphical form š [üooco:ço [ydo 
// showprim.cpp 
// displays prime number distribution 


#include <iostream> 
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using namespace std; 

#include <conio.h> //for getche() 

int main() 

{ 
const unsigned char WHITE = 219; //solid color (primes) 
const unsigned char GRAY = 176; //gray (non primes) 
unsigned char ch; 
//for each screen position 


for(int count=0; count<80*25-1; count++) 


{ 
ch = WHITE; //assume it’s prime 
for(int j=2; j<count; j++) //divide by every integer from 
if(count%j == 0) //2 on up; if remainder is 0. 
t 
ch = GRAY; //it's not prime 
break; //break out of inner loop 
} 
cout << ch; //display the character 
} 


getch(); //freeze screen until keypress 


return 0; 
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// showprim.cpp 
// displays prime number distribution 
#include <iostream> 
using namespace std; 
_#include «conio.h» //for getche() 
-Jint main() 
t 


const unsigned char WHITE - 219; //solid color (primes) 
const unsigned char GRAY - 176; //gray (non primes) 
unsigned char ch; 
//for each screen position 
for(int count-0; count«80*25-1; count++) 
t 
ch = WHITE; //assume it's prime 
for(int j=2; j«count; j++) //divide by every integer from 
if(count$j == 0) //2 on up; if remainder is 0, 
t 
ch = GRAY; //it's not prime 
break; //break out of inner loop 
H 
cout << ch; //display the character 
} 
getch(); //freeze screen until keypress 
return 0; 
} 


€ 


Console screen &, s20q0502 80 columns š 25 rows (lines) [3503 320909 
ooMn§:aaeqaa0gMaaqesgé 0-1999 (800*25-1) oS sooda8Eep esspo» Qo 
oon$:609000 prime fyd sofe? [Gods ovpoddqé sop3espe[go5eorgo»óli 6 (09- 
J) 92 showprime.cpp à, 90280 [jocoso Bo3ayoyelgoqoude8qé 2505 š 
005 oo» prime cop vhoj: evos o$oq$0? Qg eggen prime 
qp:soS:oo so[8|espë[goSeo:ooo:dloooSi ocooso: e»oe[»356:$, e055056090? 2»po ares 
qg s2B ocn$:eogn oprerifozphqeaarEu $oon$:eog eph: J oocge sere: 
prime eopo5[o39log:i J š eə:co [n056$0o»e|p3»69li d so[go: oo$:609320905 0620 
OÓ oo69esp oE? ooo»05092900 euo) oon$:e090? prime 070500705 
o$o$:$6oo5 pattern ooÓeqp: «peog$68q6 oy 204p  ogp2096609320905 
ëo5coOçp:osp 22056:0569 [3829»:$60looc5i 
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L 


6(99- J) showprim.cpp ei qco»5o? 2020 

32096100 loop o» ocn$:006905 prime oooo5o2:co kyq output cooboo:ooS 
character ch o2. GRAY c3 ao0Sgodeu:G:0208 338 inner loop meş break o» 
gA [jód (o$oq8 coSoco:oo 09050092895 so[gp: angeo 05690: 
c9esoleo0:0205)i 338g» Soo3coo:sjoooo break oo» loop Gog 227509502 ogo5o2o:Goooo 
0070595 GÊN 32096:3203&?: loop 07650 opo?29»eo$600» fyd 200309 loop 
SoQjes2e0:0 ĠO: ccoo: 338s903E:5 [yp [gdlooeSi poco switch o3 loop ooŠooo 
Goong switch odor break statement ooo switch 035 ogadagrxc0[§: loop meon 
gA eod: esoc5s0: cout statement meon loop e[Š:ea|Š: prime test oo 
2005g05eu2080503 graphics character 60303 print oo0560:950 [s89loocSu 
ASCII Extended Character Set 

Sood 128 meş 255 $3 extended ASCII character set Ò character 
$5903 aahon 219 meon so[g|jesp€ so0d:Gc02 0569 à, 226050» fê: 176 
026003 sap8jeqp& s205:600:03 oooSeo:[ojooo:ooodli showprim.cpp š wn PverG02 
S326095qp:qpi:go getch() 0? 2:0020 o509000:8goÓli 02020560» ç: DOS prompt 


G2 voqe eogo?o9»:96 qcoor8coz03 ec»6[o323$68 keyboard o» key 005903 0058 
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Booo 930900000 getch() o? sebep keyboard o> key 0059903 o$06qj6: 
LG agar q9esq [g59lo»o5i ea205028qJ050 character variables 320505 unsigned char 
o? 9530022020 kdo 0200056002 char o» 127 soo80 qo3s»ogo5 255 3908 
Saes unsigned char o? o5:ooorcoodli 
The continue Statement 

break statement o» og$cor5030% loop À, e32»02e[g0? esl eaorEagneuxdloo051 
ooslooocogo æf nes  eeqpoo6oo»  oo6ee [gdcordqt loop à, 
00599203 $g: damnon oo continue «303 statement o> 338 
qao cu:8Edlosu51 (SleoeoS s203sa0ye[goqqEcor continue ooo loop À, og:50503 
AED: 08595203 [0$e$0005c9050009l)! ó(oq-o) q» continue s2095095603 flow 
chat š [jozo 


| Start of loop 
Condition 
— inue; 
within loop continue 
Normal 
loop 
return 


(99-2) continue 320560500 
0296 PLNO CLS: divdo.cpp «205 violea: 905882005 odos 
338 vå ogc: o3$oon$:e090? 02:[Goor:dloou5 3leoeo3 299» s»30» s20:$05:qio» 
0059 AA s33looeooo eo:03$:0? oppo eode Divide Error e803 runtime error 
message Gd] cor: ofoq gogi sop poes divdo2.cpp eon 338 
s2o[g22080? 2362366969cco: e[gg6:e0:00:0lo»05i 
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// divdo2.cpp 
// demonstrates CONTINUE statement 
#include <iostream> 


using namespace std; 


int main() 

{ 
long dividend, divisor; 
char ch; 
do { 


cout << “Enter dividend: “; cin >> dividend; 
cout << “Enter divisor: "; cin >> divisor; 
if( divisor == 0 ) //if attempt to 
{ //divide by 0, 
cout << “Illegal divisor"; //display message 
continue; //go to top of loop 
} 
cout << “Quotient is " << dividend / divisor; 
cout << “, remainder is ` << dividend % divisor; 
cout << “\nDo another? (y/n): "; 
cin >> ch; 
y while( ch != `n’ ); 


return 0; 
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00020508, user oo 02203§:03 oppo copdeurdo05a8qé program oo error message 
coodeu(g: continue safo loop À,  o369e596:0?|n$ogox9 omg: 
co6c0056:9o [a$9looo5i 
Enter dividend: 10 
Enter divisor: 0 
Illegal divisor 
Enter dividend: 

ooo»0309 Sepp break o? o»38q6 do loop ooesp oQ0«90090l gA 
[gdo 
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soos) 


Structures 


Structures 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


125 
OOP in C++ Dr.csarE08:09§ 


$coo$:goo003 Loops and Desicions sacfeypSic8 food eş} 
sospS:coS coges: Structures cogsac{aqp&:03 obra ecacooogon [g6dlo0051 
comoeox daoñ s38soof:o8 eani seobe: GA$ dleoocS 
szad} statement or8908 gE oqfdleaxoooS: çEo goto BA 
statement ó [s9olooo$: goto o? szafek so:xop5qeo»y qocco:o 
Seog [gocoreo$Ediooa5u Sepp eio soomo[g|ogeeajeclogn s»or[yjspsropeo 
oê Bosdi 


Cones: — ogfeoobop jump ôg səb} Beron — label 
008903 espoooroo:sgo [S8dloocSi Label B colon "" š BoScorqgodn 080988, 
coasepepy goto à, osoc5c9 338 label name copSeurc8oSacSe8e runtime ço program 
control oo 3386epospoSo»o& label o8:c02203 eapo jump sopp [S8dloocSi poco 


goto SystemCrash; 
// other statements 
SystemCrash: 
// control will begin here following goto 

ege: woga float, char, int saoĝoof Jq data type copo? 
eaan 338 data type eoo sarsnd:02 (saqdsa[gé! RodaaccozgG§1 o»»:00$8: 
003) 2ooo06:0q[o932c009 0069090  o30:095:000:$60looo9! | Seqjo282c0056090? 
soo[goo5soqp: o36:e0po:qi6co003 3o9lgo 338 data type cogon onean eono: 
3le[o356 array, structure 002260203 soox:a Ë: 03820005:8 cocoocloooSi data type 0703 
e3000 soqpiso[gp: DdSz:a00528s90205G02 e300296:929$:6099» ecocoogooS array o? 
syp fdo data type e099503 630026090? 236:9005:8320905607» structure 
o» fyged 
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Structures 

Structure on 02020560» 434s variable cogo? popso [ydo 338 
variables cogo» int, float, char eoo[s6 types sod di: [g$Edlooedu structure Sp dlo3 
variables co20% structure 4, members co208 esl looo 

C programming e23?66029205$:00607, structures copo? advanced feature so[a9 
098003890205  e0350096:uj CH: maoe een Aodou C++ 
programmers 2024920245076072 structures on objects š classes cogo soxop5$68 
mmn  soc[gó sq  $99050» 009090 fdo Jepp —s»«6e5 
8059005 ec5|geo:coor[g6: kjo 

oomvdeorn class š structure copo syntax cog sacorseco: peş 
structure o» GO22 s2qj0582c009e090? ponon kye: class o» s»q[o5s»coo5eop sye 
function eoo ecoo:oooeco:o ogo[s»:a Fdlosu5u 3le[o356 structure o? so:cooScoo:|gë:|së 
class š object cogÀ, 25620000qp:0? ecxcooqoo? AQL5A9G0gD [gddloou5u Pascal š səf: 
language 324.» 4:03 records À, 22620200sp:& qp5go5qio»oo C š C++ g3 structure 
ë, Soeooooosp:š 3202090 [gddlooudu 
A Simple Structure 

Integer variables sëəš floating point number variable 059 dlo&o3 structure 
005903 oo c$&oS(oqqesoo6é 35808 structure Gor pga oo69à, co9:500 
398053206: eoz o8cSars{Gjoon:loouSu 358059996: 00698950505 — cBaab03 
S2qj053»c009e090? o005909e0:000:03 blueprint Aò Structure à, ocoe member 
026009 3385580059906: OloCo5 ogad:4, model number ò kjo 2030» member 
MGN 320053206: number [g8[G: epog oyooEeg [gddloo05u e322059» 
ec5[goo»:o3 oog parts.cpp e» part 9303 structure 026903 define [jopon 
o§eso05 338 structure type səĝjs202: variable ooo (part1) o? define [gjo»ó9looo5i 
NÀ. members GOZO values COQ copdapésco9Gs display 
[o$e9660:9 [gddlooud ennnen- 
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// parts.cpp 

// uses parts inventory to demonstrate structures 
#include <iostream> 

using namespace std; 
BM T HT 


struct part //declare a structure 


{ 
int modelnumber; //ID number of widget 
int partnumber; //ID number of widget part 
float cost; //cost of part 

hi 


WHITE T T IH I 


int main() 
{ 
part parti; //define a structure variable 
part1.modelnumber = 6244; //give values to structure members 
part1.partnumber = 373; 
partl.cost = 217.55F; 
//display structure members 
cout << "Model " << parti.modelnumber; 
cout << ~“, part" << part1.partnumber; 
cout << ~“, costs $” << parti.cost << endl; 


return 0; 


Dr.csarE08:09§ 
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Run [03050306] e322059l output eo20? «qe [g59lo»o3i 
Model 6244, part 373, costs $217.55 

parts.cpp oQosg9go 32802 səb: o 9 dlo6olooo5: o) structure o? 
define [gjcodfaé: J) structure variable o? define [oif o) structure à, 
members cogo — qa905:G[96:036 [p80looo5: odg: e3200590 — 32620:005 
ecocolexeS[easese»e v 
Defining the Structure 

structure definition 93025056003 structure oo69 200503 G opdscor:0005 
2802003 eyed structure o» doo members cooo 2505905eo:ólooo5! 


poe? 2 


struct part 

{ 
int modelnumber; 
int partnumber; 


float cost; 


T 


Syntax of the Structure Definition 

struct «203 keyword š structure definition o2  soe[gooosdooo5! e@soc5oo 
Mge structure name Sloeooc5 tag [ódon Soocçoçooooo part 
cQ Gu:002%dloo05 modelnumber, partnumber š cost «305 structure members cogÀ, 
declarations o9 op&oo6: sags A Jg eczoso:edloooSi agog: 3280, e320590 
semicolon š Sod{G structure 005905203 32«5:0205000:ólooo3i so[gp: code block eog 
(poeo- loop, decisions š functions) eo o9$026: 32963200580 sofy! 3295:2005e03 
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` 


AÖ: structure çocoo2 semicolon à s990:000502 [gddloou51 e3200592 structure 
declaration 00594, syntax o? ec?[georooo:olooo5! 


Keyword "struct" 


— Structure name or “tag” 


struct part 


( 


int modelnumber; > 

Braces delimit : 

structure members int partnumber; > Structure members 
float cost; J 


Fi 


L Semicolon terminates definition 


o (90-0) Syntax of the structure definition. 

Use of the Structure Definition 

Structure definition 2998 32990) Structure soQjgsoeo: variables 03 e&o3:q$ blueprint 
meyi sfo ascBoop5seqiod¢0 structure definition 2595 səf: 222e2& 
variables da definition apc memorysaog6: esepop[g6: e$»? variable qp:o? 
saopdeurfgéscnpd: eopo9eo! çs structure variable oo690? define roiie 
epooop9 66 Asco nen eyg 2209250520» kfn es00596: class o? 
eaan] 3200:09 02620000ep:qQ|to? 


syfte: coggig [5922951 
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Structure definition for Foo 


Variables of type Foo 


© (o0- J) structure s& structure variables 


Defining a Structure Variable 

main() 058 oov: ec5[gqio?[s6eooo part parti; 2295 structure part type ci 
part1 oeo variable 005903 defines [gcoó[g6:06 [g5o0951 328] o»8e[o3»6 memory 
doz parti ef members qp:o? oodo [jdn ep5q| esepopep5edoop50? parti 
320906: members qpgdcoo2 modelnumber, partnumber $Ê cost ĝo 
2005g05eU2000511 3200050l ooooogoë integer 69820305 4 bytes (32-bit) $Ê float soogo5 
4 bytes oooclë: 8 bytes csqpuredd [gdo0951 ó (00-9) RJA 
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struct part 
{ 


int modelnumber; 


part] 


int partnumber; 
float cost; 
Y; 


part parti; 


Ó (00-9) memory 32096: structure member qp: esepopó 


Accessing Structure Members 

Structure variable cogo defined Êo} 298, member eo20 dot operator s»»»ig[e 
access ÊE ÂI 63200590 33809 eap: soso|ucoo:dloooSi 
part1.modelnumber = 6244; 

Structure member cogo? səf s»96: (o) 96: eqzaorxGu:qer hjd vov 
3206:02000» structure variable ë, name [s90looo5i 338630059» 203053506:950$& period (.) 
Repos: ep0: — 000390» — s596:e$& member name  (BSoocoço- 
modelnumber)o? egong sš8səƏçloSooeooo "the modelnumber member of parti." 
goð parti à, member or69[g503 modelnumber c3 «3c30259 [gddloo05 Dot operator à, 
socdlsocd!  so[go5soó oo member access operator [3beoeoS — gpSo3se0305 
soose[gqi6[o3o»» [ydos 3592 woes s»q[0902e003 oooes: eboo 3296:000 
structure definition (part) 050525 specific structure variable (part1) [g0205a8022dld1 Variable 
name cogo part1, part2 eoo[s6 ooŠoš ooo š[gp:6soooo5 soos:[bjoooo [g59looo3 1 es»»05o» 
ó(oe-9) q» eaan doosi 
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part2.modelnumber 


ó(oe-0) Dot operator 3205900 


Structure members copo? sgp: variables cozc8d codcaorEcodloouS pvo 
part1.modelnumber = 6244; «903 statement qo 20795 assignment operator 0259s 338 member 
coo? og: 6244 oop5op6:eo: 205000 [jód cout statements copo? o>:Ë:eooococs: 
members cop8, 02§8:60303 print ooo9eo:c9 qos 

cout << “\nModel " << parti1.; 


> 


3200056] statement oo» structure member [joð modelnumber à, value o? output 
coo5oo:go [gddloo05u 
Other Structure Features 

Structures cooo sgo — eoo56:90o009e3206 gð sodos 
3le[p3p& e$005006 s»25:029305 structure eopà, features cogo ecaco»[p3o5[o3se32»61 
Initializing Structure Members 

GIAA poco o$os9eco:go structure variable copo? define [GicnSqé: structure 
members cogo? initialize [gooSsa5se0 203 [ oocoo:dloooSi 8900925 structure type 005908 
variable 005900058 (8: 3225:q$600002c5 eaan iJo 
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// partinit.cpp 
// shows initialization of structure variables 
#include <iostream> 
using namespace std; 
MAII T M I I M I 
struct part //specify a structure 
{ 
int modelnumber; //ID number of widget 
int partnumber; //ID number of widget part 
float cost; //cost of part 
n 
WII TT M I I M I 
int main() 
1 //initialize variable 
part part1 = í 6244, 373, 217.55F Y; 
part part2; //define variable 
// display first variable 
cout << "Model " << parti.modelnumber; 
cout << `“, part " << parti.partnumber; 
cout <<“, costs $” << parti.cost << endl; 
part2 = part1; //assign first variable to second 
//display second variable 
cout << “Model “ << part2.modelnumber; 
cout << `“, part " << part2.partnumber; 
cout <<“, costs $” << part2.cost << endl; 


return 0; 
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SoQoeSecoo part à, type soqjsooo: variables $69 (parti, part2) o? 
define [jodo parti eon define [$ð initialize | cp6eo:c3o5olooo 
ongadsaan:[9& o»$8:609 cooSoaS:oo:ooosooodh eon parti o members 6034, o»$8:6050? 
print ooo5eo:dloooS: part2 ooo? parti assign coGoo:OloooSí e300599:9o part2 dan 
members coà, 00§8:c0303 e32205013209€: print cooboo:coo5Oloooi 
Model 6244, part 373, costs $217.55 
Model 6244, part 373, costs $217.55 


00§8:359 096§[0}02202G02} variable $5902 op0865086 [fdo 


part parti = { 6244, 373, 217.55 ); Bo statement meon parti eon 


define [giopdg$eninitialize coScosc$c5oxdlu_ structure members copo? assign codech 


or§8:c0g03 opS0p&:8, 005(§: 00598 o»$e[o3»: e055e»$000:8 cBdlos05 vcowad: 00§8:03 ocoo 
member! 30309 02§8:03 30800 member oao{g& cop5op6:eorog:9o [gbdloo051 


Structure Variables in Assignment Statements 

oeoo partinitcpp e» cop3[ogo3 s»096: structure variable cogo® ord9% 
0059 e322020l32026: assign [Jigi Jos 

part2 = parti; 

sp parti à, member 320$: part2 à, oo05e96qp member copso»b:02 
assign [gicpSco:dloo05u Structure ooŠ9ç> member coz eê: olo6$6ooe[»p6 
og$quo»»32es& 8 assignment [gd0503 eso»6go58 saco eop: 
co6eo:qoo [gddloo05u 

polang 028900600» 33808 assign faes structures cogo» structure type 07088 
Gon 00000909 9099903 structures $6903 assign [gjop6eo5e9q6 error message 
[ag [sëdloocši 
A Measurement Example 

G$005000 DULAP È OÀ oo006:3»qjo9s»c00? eogo? spSOGG: 3292:98 
structure 0089 peoos sacas 00698, HJE: eco ev[o3p5ec5s9«6 
BINYISIGORGOZUN GOGOZ OVCO 096:000000:10000? CoA (obeu 9) coco 
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$o»o5e9eoo9 azo Sak doos) ep5e$:00698, sacgp:03 15'-8" c3 [goooeo5s2q6 
SSP d5:000:03, hyphen ooo 32805 MIM 6070593 GOS coc5oo? [gp:coo:oo:ooodli S$) co š 
© aoso Ado 33809 opis Ê coss0205 variable o89& coodese0303 
variable ond9a8[8: $59 ASS eszoo5oo englstrc.cpp ooge: s33[gooos00? 
structure 32o5:q 8s ekgo 338 structure cooo 6050303 Distance type $5903 
320309 0003296:6qt200: Sos: [Ojooo:ooo [gbdloo051 
// englstrc.cpp 
// demonstrates structures using English measurements 
#include <iostream> 
using namespace std; 
LLL 
struct Distance //English distance 
{ 

int feet; 

float inches; 
n 
WITH I M HIT 


int main() 
{ 
Distance d1, d3; //define two lengths 
Distance d2 = { 11, 6.25 >; //define & initialize one length 
//get length di from user 
cout << “\nEnter feet: “; cin >> dl.feet; 
cout << "Enter inches: "; cin >> d1.inches; 
//add lengths d1 and d2 to get d3 


d3.inches = di.inches + d2.inches; //add the inches 
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d3.feet = 0; //(for possible carry) 
if(d3.inches >= 12.0) //if total exceeds 12.0, 
{ //then decrease inches by 12.0 

d3.inches -= 12.0; //and 

d3.feet++; //increase feet by 1 
} 
d3.feet += d1.feet + d2.feet; //add the feet 
//display all lengths 
cout << di.feet << "V-" << d1.inches << "V +~“; 
cout << d2.feet << "V-" << d2.inches << "V =~“; 
cout << d3.feet << "V-" << d3.inches << “\"\n”; 


return 0; 


Kitchen Living room 


Fe 10-675" -E~ 11'- 6.25" 7 


| Dining room 


12'- 0.5" 


ó(og- J) BEJE: $E soo026:sooooqp: [30 


3200036] vogs feet š inches 9903 members $59 dlo&o3 Distance structure o2 
soostd[qooo:dloooSi c»05ee090? qp:ieo2oso»ig6 sa00003§:8 ec?[g$60o»e[p36 inches s2020 
float type o? aooo Go 026003 Aos: o3&d[gp5[s8esoooe[o;»6 feet o? int type 
soos([qooo:ooodh s2036:99002e090? g8 structure variable 50 (di, d2, d3) o? 
define [Jado SleoeoS d2 039 initialize [ge6eorolo»oS 

Distance d2 = { 11, 6.25 5; //define & initialize one length 
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ogosg8oo user o? so02€:uo0000569Q, c0 | & ode > oo$0:0902 
0003996:60:8 eoo»6:e90looo5i (Woe o: o | e32205 cð cocloooS)i 3336800592600». 
di š d2 o? edle d3 Dp «580? BEBAS e$00569:92602? 32026:92000 DÀ, 
00§8:60303 print [p$opo5eo:dlooo5i 3220990 $930 [30021010205 
Enter feet: 10 
Enter inches: 6.75 
10'-6.75" + 11'-6.25" = 22-1" 

S38go wooo soq[o9o»e003 338 structure variable cogo? 320050132026: 
ge: esoo»óloi 

d3——-di——82; // can't do this in ENGLSTRC 

oo»e[p3»6c5s9e00? C++ e» Distance type variables cog03 eólé:eo:$603 routine cog 

090393 [jo + operator ooo float, int oo3 built-in types 0203 edl&seu2$Edlos051 devos 


og$eoo502 0203026 define ôo type coga3cor2 eólé:eo:$696: odo (Class 03 
ococoo|ogo5 329192600» "Operator Overloading,” sepp: gE:{Geordloo51) 


Structures Within Structures 

structures cogo @s205006 structures Gog nested aô: copd8édlooo5u 
$q$09»e$& englstrc.cpp of [geeegdloodu 3 powrcdgo sosS:ooS28, soop:i& so$ 
Sogo53200:6090?  o36:000:603 data structure 005903 o§o3:{gdleodu sa0c85 
3903633022G0303 DONON YAn Go š co05e030 «o0?op:ogoigoóli e3220592 Room 
a803 structre 05690? Distance type variable lenght š width o9 səy: 
oopSoesooo|uooo:CloooŠi 
struct Room 
{ 

Distance length; 


Distance width; 
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} 

e3200502 englarea.cpp peon soe&w06e$:?) MOn Room structure o? 
absoo:dloo05 1 

// englarea.cpp 

// demonstrates nested structures 

#include <iostream> 

using namespace std; 

BIBT T T I TH 

struct Distance //English distance 


{ 


int feet; 
float inches; 


hi 
WA TII TI I 
struct Room //rectangular area 
( 

Distance length; //length of rectangle 

Distance width; //width of rectangle 
n 
WA T II T I 
int main() 


{ 
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Room dining; //define a room 

dining.length.feet = 13; //assign values to room 
dining.length.inches = 6.5; 

dining.width.feet = 10; 

dining.width.inches = 0.0; 

//convert length & width 

float | = dining.length.feet + dining.length.inches/12; 
float w = dining.width.feet + dining.width.inches/12; 
//find area and display it 

cout << “Dining room area is" << | * w 


<< “ square feet\n” ; 


return 0; 
} 

BoSogBcbgo Room type - dining 803 variable 008903 eaa08dla2086: 
define [gjco8oooróloocSs 


Room dining; // variable dining of type Room 


G320506:926002 33$ structure à, member cogo? 07555602 assign [yjoodcozdloo05u 


Accessing Nested Structure Members 


Structure oo69cógo so[go: structure 058902 fooni RÀ, 


member cooo qo»8 dot operator $5903 s»odgjsgoóli p007- 
dining.length.feet = 13; 
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OOP in C++ 
338 statement o»99«€ dining oo structure variable ë, name [s99looo51 length o» 
səy structure (Room)§, member name [gd[G: feet meon soogë:oo structure 
(Distance) à, member name dli 0784, Vao so[gp332600 dining variable 4, length 


member cdo feet member o? oo$8: oo copdeu:c$o3026 [gddlos0Si 63200505 ó 


(o-9) 9» ecocoo|ogoŠSdli 


dining.length.feet = 13; 


QL Jo-0) nested structures qp:s2096: dot operator s2o5:[go 

dining à, members aogof oof 800g assign oseon} oÑoaBoo $(Jo-y) qo 
[gooo:2009 s58s2əS:9, [p39:96: eQoo»0? 0905eo:» [g$9looo5(: eQoo»o? 6090596 
cooesd: Distance type cop[s$o03 length š width copo? feet š o36:00503 float 
variables cop [35031 š w so|8Š e[q56:c5e0:e» [SŠcloooSi 33808 e[q56:c59320905 inches 
member or§8:c0 208 12 š eo:|Š: feet member 0305 edl&scopSeurqgrdl 

//convert length & width 

float | = dining.length.feet + dining.length.inches/12; 
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float w = dining.width.feet + dining.width.inches/12; 


BSG GdlE{G:09220208, «joo»03 scoScogooo float type [gdagr:dlooudi e&oo02§8s 
qp&soooc5ooooon 1 š w o3 efeu [doosi 


- lent i. 

4 gE od 
E 

ES feet te 
š 
Z = 

ne p 

1 — S. 


$( Jo-y) spəfsooBədi benoni 

User-Defined Type Conversions 

qo5o0o:qeo5 32q[05006900 o$oq9o00 Distance type 32036:92000 $5903 float 
type variable | š w salgd ekpo [gddlooud1 eppi Room type structure 
cgo o36:e009:000:05 (Bova 64005000 Distance type structure $593, o30:000:03) 
39036239022G0203 square feet š HAVYA [»38:e6:edjo»oso[só floating-point number 
0090099200003 e[d26:c9eo:3Olooo9i 0§ 094, 
Sjo2$e0902600» e322020132026:0 [ydo - 

Dining room area is 135.416672 square feet 

User-defined data types cog  seob|[goo03  oQo«9eogo5eo data 

type e[q»6:c5eord[g6:000 sse [03:03 sago [gddloo05u 


Initializing Nested Structures 
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SoocOdj: structure 05990? ¢oor03 structure oo90503 initialize coó|9: 
00$8:60203 200909 copdayé:[o99005? e322050| statement ecosooeoo2 englarea.cpp 
0509 00§8:60203 opon: initialize Diês c095296:03 so5:coë: [gddloo05u 


Room dining = { (13, 6.5), (10, 0.0} }; 


Room structure o3go [g6$000:03 Distance type structure 00898603 Sfp: 
initialized aco: GAV 33809 o3[godgjop6832090? 09$056:609& GorherG0203 
s»ogqgoo [gbon 

ocoe Distance o? (13, 6.5) š 30300 0069036022 (10, 0.0} initialized aydo 
338es005 Q03 Distance value $690? Room variable o5o? ooóó initialize 
OCL oə$o26:š 605976040 29:00 fyddo 
Depth of Nesting 

838309 structures cogo so[g»: structures cog 32906906 32023200009) 
nested aô qdo sacada eog SRE f A ooge esna 
iac baal a anaa 

apartment1.laundry room.washing, machine.width.feet 
A Card Game Example 


e$205000 poea: 005903 ob: structures. copo? eano ozgesi 
Gaps 02022§05203 [gS e:[ogooS co€dlos05 1 qp:e22o3oo1d[s6 
o»epiQeoge? eogqooo5ólooo3: sd8ar0rxg 05:99 cardsharp cQ <s GÓgooo Gqjó 


assi yof: oge egrodcorscBaidloouSi ^ o$$e05502 ^ qjo?e96q.959 
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3388o5:qi60? Ssepsa[jG|[0ZSe[qoEscBaddlooedu Ezean Ea] Sco 
Sos egoo 2205905000103 G[gdqé 456052 SEdloo05u grx5qécory 
AEZ BE 803 egon A:N $E: gegne oror0902 q|o58š 
Godog gedop depp p8 odo s3800e0:$p5:0? e3200590 structure 
soobdgjooo:o3 voie: esr[3000:9looo5 1 oo0e99: ëq|oeoooo Vog card $3 
structure 005903 e$o3:c3050looo5i 
struct card 
{ 

int number; 

int suit; 
T 

338 structure o» 507805 cooSeo:|[ojoloooSi ooo5çoclo> number «305 member 
026072 2 des 14 3208 oon$:e090? WA] Sepo 30960990 2 ares 10 39086 
oon$:Qoo»e[p;pG 11,12,13 š 14 egun dB Ê: ox: esq 60909 328:8: 
oPoSeo:dgjeo:gooli suit aeon 0 o»es 3 9208 olo6e» [së[9: awi Bigs: 0005 š 
0805 cogo? RONki or0050903 sacogeag vuo qŠCcooGsoooc 
Boag ogy: Encyclopædia ^ Britannica œ — eqgeoo»6iGqjoecoeogo? 
opre Ayen 
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Sheet of French playing cards, c. 1800. Soldiers bear a flag that shows the card's suit and rank. 


Evolution of suitmarks 
international 


(French, 
English) German 


ie 


^ 
M 
$ 


L 


© 2006 Encyclopædia Britannica, Inc. 
Suitmarks of playing cards 


cards.cpp o? ecocoo|ogoSdli 
// cards.cpp 


// demonstrates structures using playing cards 
#include <iostream> 
using namespace std; 


const int clubs = 0; //suits 
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const int diamonds = 1; 
const int hearts = 2; 
const int spades = 3; 
const int jack = 11; //face cards 
const int queen = 12; 
const int king = 13; 
const int ace = 14; 
LTT 
struct card 
{ 
int number; //2 to 10, jack, queen, king, ace 
int suit; //clubs, diamonds, hearts, spades 
hi 
BM TT M 
int main() 
{ 
card temp, chosen, prize; //define cards 
int position; 
card card1 = { 7, clubs }; //initialize card1 
cout << “Card 1 is the 7 of clubs\n”; 
card card2 = { jack, hearts }; //initialize card2 
cout << “Card 2 is the jack of hearts\n”; 
card card3 = í ace, spades >); //initialize card3 
cout << “Card 3 is the ace of spadesW"; 
prize = card3; //copy this card, to remember it 


cout << “I’m swapping card 1 and card 3 n”; 
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temp = card3; card3 = card1; cardi = temp; 

cout << “I’m swapping card 2 and card 3 n”; 

temp = card3; card3 = card2; card2 = temp; 

cout << “I’m swapping card 1 and card 2W^; 

temp = card2; card2 = card1; cardi = temp; 

cout << “Now, where (1, 2, or 3) is the ace of spades? "; 
cin >> position; 


switch (position) 


{ 
case 1: chosen = card1; break; 
case 2: chosen = card2; break; 
case 3: chosen = card3; break; 
} 


if(chosen.number == prize.number && // compare cards 
chosen.suit == prize.suit) 
cout << "That's right! You win!\n"; 
else 
cout << “Sorry. You lose.\n”; 
return 0; 


} 
93200590 L810g 54, output o? [Goor:dlooud- 
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n 
a d:\cppCadetTutorials\CardGame\Debug\CardGame.exe — 


Card 1 is the 7 of clubs 
is the jack of hearts 
is the ace of spades 
Imm swapping card 1 and card 3 
Imm swapping card 2 and card 3 
Imm swapping card 1 and card 2 
Nov. where <i, 2. or 35 is the ace of spades? 3 
Sorry. You lose. 


338 voip s»e[so$o | [gddloo05u 


0§0gS4, 32092 face card cop suit ooS@:eoə 00935296:8 const int variables cog 
oossoo 338 variables Gog 2402502071 SooS saabs:e[yjoorsdlopen 
levou [gadéeaaxE peu: 25e22odli. card structure o? ooo5oco[8:o5 sə 
338 card structure soQj:səeo: variable o5:9[g503 temp, chosen š prize 0205 initialize 
009593 e&o3:c3050looo9i e300506: Sco eg, G8 207502935 egiqjo503 Gqi09$o9$ 
0305886 0680203 es«peo 3228 [gddloo05u 

0200:05 SHEED Afo Go5:qjo 300205006022 63205006 cardi, card2 š card3 
«905 card structure o5:903 or§8:c028 initialized cpScu:c8oddlooud1 3380300990 
o»00:20e60: BSEcoqS qpdgod|G: 338 Gqjóeogo? print out cpodcos8oddloo05u 
0202099 shuk: egrqjo5ejoo3 SOA po s2020 prize «303 variable o? 
sfo 


m a a 


vÊ qc esepeg,c[yrEsdloo051 00630? 0209205 SAn esoo5 
30309603 000380068  cOóÓlooo3! eID UvA: 209008 š 
CPAS esepcoooqjo?copo: 020220903 seoed 


(o$oe5eco:moeoo?  $9503»e$& — GQ"[YCOD022[g508 uag sŠSoS:SCooooS 
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020205008: spado oscepcocoo5ooS Soo5oosg|jo5yoooooc 
32$|$328$05:c0520 [goocurBadredaB8qE AvE oo5o2osço [gddloo051) 

GIDI 20220903 20009905000:038q|ó $03 esqpod eSŠoS:SS:GloooS: 
33800§8:03 chosen 0503 copddlosud1 o$9$0? 238 prize card š $€:o5Š eeoso:cloooSi 
ooo20909 chosen š prize 7555604 op3e6 moza ssq [gd[G: copdqcory 
{fap Eidos, 

Gqioeog cOopo58320905006003 structures Gog [gdcoecd assignment operator 
0920 ox:|8: 220905020» apio temp = card3; card3 = card1; cardi = temp; 
Sesepoo [122040029900 structure cog GdléseBoqaoe8 == operator o305:{%: ( chosen 
== prize 803 060p) 320905000» Sé:095c8 og $Eor [gddloou5u 3[g225400? Class 
saclospe: ococooošsošSlço cozgqeoS operator overloading 
§ 05800628, G[gg E2603 e$005096:90 e005c009 qe:g9eo:222:9» [gddlooudu 
Structures and Classes 

[o3[o3}o5cor03a00g05 structure š class s»e[pype: sasadscod qëjococloooSi 
sturcture cogo% data Gog ooo: sofy: class e0902e003 data cog function cog 
pops: soopdgooo5c3 e[p8ólo»o3! C eon structure og» data ó cocSco 
qdo 3leoeo3 C++ qo structures copo? data eo9222e00» function eopo?0l 
copsapE:8EdloouSi eð C++  o$joq8eo soqp:oo2 structures cooo 
data e093209050 BOR bre FG: function cop cophod:8c8aor03E: classes eo90?200 
soobdgjooo5[p39looo5: dep megas structures copo? data cog oops; 
soo5d[gjsposqpio?o00 9o05coo5oo6[300:292:92 [859lo»c5u 


Enumerations 


So o56e$:e0992 user-defined data types so[gb structures qp:soo: 


mfp: ecacoo3[o39looo5i ooo 3200595602» emumeration o3 sooxs:o[8Ə: 020596 
data types qp: 6&03:60? 63002000 &p9:056:0069320$3 GageegeBdloo05i Sso5:056:00 
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structures GoZGCo20dG022 sego C++ — o$oq9e090?  enumerations 


326[p356:6230 eox»6:e0»56:e«s$60loooSi SleowoS, enumerations cogsacloyE:03 238) 


3295:qi$6o05e9q6 OQg6:c56: SIE C++ O«0$05 
oQoq8e090? e«r220:$6co09o [s99lo»o51 
Days of the Week 


qpieooosaod[s6 2033207 BA: data sosoS:coSoso dloéo3 data type 
005903 o$03:8 enumeration o? saab:{giecg $[o39looo51 oocosoesš 00600502 6560203 
enumeration c»6000:03 dayenum.cpp o? ecocoo[pasjesoo6 - 
// dayenum.cpp 
// demonstrates enum types 
#include <iostream> 
using namespace std; 
//specify enum type 
enum days_of_week { Sun, Mon, Tue, Wed, Thu, Fri, Sat }; 
int main() 
{ 

days_of_week day1, day2; //define variables 

//of type days_of_week 

day1 = Mon; //give values to 

day2 = Thu; //variables 

int diff = day2 - day1; //can do integer arithmetic 

cout << "Days between = “ << diff << endl; 

if(day1 < day2) //can do comparisons 

cout << “day1 comes before day2\n”; 


return 0; 
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Gag S:0b:03E:99 ofco so0dgo5qEo3ssqpG0Q03 Peon: int oo$8: 
00599 wopo eol: oošqjlooooo ekpen FdloseSu poe» Sunday 9802203 op&qoo» 
$0:0005$68 int Sunday=0; oxy 25059o05eo» Ados depp eg0053E: 0 
c3 ekpo: og$qyoo»o» Sunday c vss: s»cp6c96eo:dloooS: evos 33808 
32qj05320505609 PENNE EYJ qo059eoe03 e90»602? PAA eond: 
omaoma Ime GPA Enumeration o9 soob:o|gë:s2o:|s6 
og$eo0509 ^ ooosq6o03  — o009909qjeoQ0? <Ó: səes sacd! 32026: eqan: 
my one bpi 338 290532580? eo Pagg Eon 3200050! o$joq$eco:g29lo3 
days of week «803 enum type qo Sun, Mon, Tues, Wed, Thu, Fri, Sat ooofs 
enumerators (q) 9 dlo&{G: 29034, syntax o? esooc5ço eaan Edon 


Keyword enum 
— | 
f Variable name statement 


enum days.of. d nee Mon, SS us T: K Fri, ym 


` of Ue 
separated by commas 
List delimited by braces 


Enumeration Don TRZE $o3 OS Bsa20205:03 90-30 
eoe e: [ojocoo:oooo [gddloo05u 338 cos: opaj: boop: Ee 
S2op5qp: eo:coo:edloooSi 32000990 eyo enum oo$909 declare sfo} 
338 type sodjgsoeo: variables cog03 define ÊE [gddloouSu dayenum.cpp oo 
days of week day1, day2; o8[@: day1 š day2 variables co203 define coO|ucoo:CcloooŠi ( 
C grop$:are022 enum 9903 keyword o? define c9503 so9lgocopo: cooSoeoz:ecloooŠ! 
poeo- enum days of week day1, day2; slevwoh C++ aeon copdcur:oep 
oeoo) 
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enum type 
0 T A small number of values 
v wv are individually named and 
east west are referred to by name. 
^? 
a Al 


A large number of values 
are not named and are 
referred to by value. 


day1 š day2 cOd: enumerated type co90? o509«96«p enum declaration qo 
dloto3 oo$8:6090000 006990? o005905eo:$60looo9: 80002926022 Mon à Thu 
A: eo:ooo:3ólooo5i Declaration Dg eólo3 o»$8:60903600» 2005905 eco: 6Ólopu 
poe? day1 = halloween; 8: cosg eqolop:i 03$602502326$à enumerated type copo? 
standared arithmetic operators (+,-,*,/) eo90? Bs 32eo0l6: sag051 saclepod: s202: 
co6$60looo3: ofod 00§8:5594, ledas  qp[gooo:9looo5: Comparison 
operators (<, >, <=, >=, !) eogo? soo>s:[o[Š: 00598 ord9o3copd: LEE oS 
o$oq90? run pjes 292250) qcoScoz03 cops [gddlos051 
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Days between = 3 
day1 comes before day2 

Enum types cogo? Arithmetic à relational operators cozosee8qeveoS 
ALe SPee sr8gludegore[oywé soyi: poco soesš e322050» enum 
type declaration g> enum pets { cat, dog, hamster, canary, ocelot j; so 
c[po|oocoo:oooS IA Sosspoo (dog + canary) š (cat < hamster) s$03 
statements copo» s28glo5 oop: 

Enum types cogo? arithmetic à relational operations cog c96eeoo6$6002000 
0002056022, 290303 integers eoo soesš internally ocoobooboosocoo:coo [a$0looo5i 
9009 2205905 VeL vov: 02§8:03 0 200990500:90 ydos e$ 
00$8:60203 006 o8G: 1, 2, 3, .. eoo[s& wog eod Jepp dayenum.cpp S 
Sun meş Sat 3208 00§8:¢02029 000205600» integer oo$@: 0-6 ò fdo Aep 
enum types cogo? arithmetic operation Gog [gop603 sadleo 338 integer 0r§8:c0203 
Xf: coGesooCooo [gddlooedu 

RRN enum cooo? integers Gog 3»e$& ever, yeon 
BISaVqQo03 ooooooo:|8: sp doS day1 = 5; sB egge compiler o» 
compile c»óeoseoeoS warning message ooo5oo:go kdos 3le[p3»6 or05$Ea0q] 
enums cogo» (0202056002) integers cog [350205«903 3q1050? eaog 
One Thing or Another 

e$205000 Qoeosoes& User o AANV 0000:09:6090? Gqo20503 
ooge: 0060803 oo66ecoco»go [s$9looo5 1 o296 poco 0059[g503 chcount.cpp qo 
spaces qp:o? esopo?[ge:36 eoo»: 326«202050? 9$9$:0905q10»39lo»o51 02020503 
user | o» space 0289000: — eqzaor:Socda8qE —— eocbis2eq220905 
go:og6rogo:go [gddloouSu depp wp ofog space eopo503 s»09«pceo93»99:9» 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


153 
OOP in C++ Dr.csarE08:09§ 


space œ% GOR DONA: CAOZ —— 0860) safya 
338$0520$503 G3200302 HC QÊ fY 


isWord flag 


true false true false true false true false 


—— wasay RE 
— 


count 1 count 2 count 3 count 4 


depp oaeo: spaces Gog see[g»o5seqpiolesoo»e|o3»6 eqogo5q 
Pogson: Jeong op do: wdcount.cpp 92 38$ fig enumerators $59 
(NO, YES) 222dlo3 enum (itsaWord) o? soo»:d[Qooo:ólooo3i! enana esn - 
// wdcount.cpp 
// demonstrates enums, counts words in phrase 
#include <iostream> 
#include <conio.h> 
using namespace std; 
#include <conio.h> //for getche() 
enum itsaWord { NO, YES }; //NO=0, YES=1 
int main() 
{ 
itsaWord isWord = NO; //YES when in a word, 
//NO when in whitespace 


char ch = ‘a’; //character read from keyboard 
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int wordcount = 0; //number of words read 
cout << "Enter a phrase: n”; 
do { 
ch = getche(); //get character 
if(ch=='* || ch=="\r’) //if white space, 
{ 
if( isWord == YES ) //and doing a word, 
{ //then it’s end of word 
wordcount++; //count the word 
isWord = NO; //reset flag 
} 
} //otherwise, it’s 
else //normal character 
if( isWord == NO ) //if start of word, 
isWord = YES; //then set flag 
y while( ch != ‘\r’ ); //quit on Enter key 
cout << “\n---Word count is “ << wordcount << “---\n"; 
_getch(); 


return 0; 
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// demonstrates enums, counts words in phrase 
#include <iostream> 
#include <conio.h> 
using namespace std; 
_#include «conio.h» //for getche() 
enum itsaWord { NO, YES }; //NO-0, YES-1 


- int main() 
t 
-] itsaWord isWord = NO; //YES when in a word, 
//NO when in whitespace 
char ch - 'a'; //character read from keyboard 


int wordcount = 0; //number of words read 
cout << "Enter a phrase:\n"; 
do { 
ch = getche(); //get character 
if(ch--' ' || ch=='\r') //if white space, 
t 
if( isWord == YES ) //and doing a word, 
( //then it's end of word 
wordcount++; //count the word 
isWord = NO; //reset flag 
} 
} //otherwise, it's 
else //normal character 


if( isWord == NO ) //if start of word, 
isWord = YES; //then set flag 
} while( ch != '\r' ); //quit on Enter key 
cout << "\n---Word count is " << wordcount << "---An"; 
_getch(); 
return 0; 


ofog S2oço do loop o? saa5i{yiG: keyboard o» 3202«pe020? ec5qóloooSi space 
ouo s209«peogo? eo Pog: space o? OG0Q02% 3269,02 05303 IIP 
D:a: 02056050509 enum variable - isWord o? YES [sŠo[|88š oô: ozgi cont o? 
o oX:c3o50looo3i 3386800» isWord o? NO e[q»&:c9o59looo5i slo 63205006 space cog 
MÔJ Qosësë count ecoOoo [s6dlooo5: enum - itsaWord ço fg gée 0288: $89 
(NO š YES) Š §dlos0Si NO 026q,02000:000 2203000:80lc98eo51 Sle[o356 298, 02$8:02» 
0 (false à, 2060300) [s$dlooo5( seppe if(isWord == YES) soeo: if(isWord) $f: 
©560028Edlos051 ooslooé səoc[gsəesed] go: SšŠosspço enum sco: bool variable 
o? ogede 
Organizing the Cards 
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329 enum types cogo sP eso05«»: poeoeco: 025903 ecaco[pgqeso»ei 
ao oo6e$:uw0oo dlo3 cards.cpp o$joej9eco:o? pode odob 3522 card 
suits c090? const int copo»: e322050122096: 220590539lo»o5i 
const int clubs = 0; 
const int diamonds - 1; 
const int hearts = 2; 
const int spades = 3; 


808 eqsga5:0005 eoni: $05:c08:03 6322050 cardenum.cpp ço ecoco»[p3qes256 


// cardenum.cpp 
// demonstrates enumerations 
#include <iostream> 
using namespace std; 
const int jack = 11; //2 through 10 are unnamed integers 
const int queen = 12; 
const int king = 13; 
const int ace = 14; 
enum Suit { clubs, diamonds, hearts, spades }; 
LLL TL TT 
struct card 
{ 
int number; //2 to 10, jack, queen, king, ace 
Suit suit; //clubs, diamonds, hearts, spades 
hi 
LLL 


int main() 
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card temp, chosen, prize; //define cards 

int position; 

card card1 = í 7, clubs 5; //initialize cardi 
cout << “Card 1 is the seven of clubs\n”; 

card card2 = { jack, hearts }; //initialize card2 
cout << “Card 2 is the jack of hearts\n”; 

card card3 = í ace, spades L: //initialize card3 
cout << “Card 3 is the ace of spadesW"; 

prize = card3; //copy this card, to remember it 
cout << “I’m swapping card 1 and card 3\n"; 
temp = card3; card3 = card1; cardi = temp; 
cout << “I’m swapping card 2 and card 3\n"; 
temp = card3; card3 = card2; card2 = temp; 
cout << “I’m swapping card 1 and card 2W^; 
temp = card2; card2 = card1; cardi = temp; 
cout << “Now, where (1, 2, or 3) is the ace of spades? `"; 
cin >> position; 


switch (position) 


{ 
case 1: chosen = card1; break; 
case 2: chosen = card2; break; 
case 3: chosen = card3; break; 
} 


if(chosen.number == prize.number && //compare cards 


chosen.suit == prize. suit) 
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cout << "That's right! You win!\n”; 
else 
cout << "Sorry. You lose.\n”; 

return 0; 
} 
S0Gogdgr suits e09320905 definitions copo? enum sofy: e32»059132026: declare 
MÖV 

enum Suit { clubs, diamonds, hearts, spades }; 

Ss09:000 const variables cog 3995s{yJo220005 O[& qEscoEsdloo0Su 02020509 card1.suit 
= 5; BG: a5:5qEcor22 0250600000 2203eo:00» sgp [GH[G: oops 
Specifying Integer Values 

oq|$oos5onsoosš 3260006190 000886: enumerator oo 0 
ao0Sgodoor;§: eso0500 enumerator cogo? odo: 1, 2, 3,. oof 
ooobogoboo:coOooSco o[q»39lo»osi deogoù o3$o5[o3o5$92205sp cos GR 
soc[g$3»0905cop5: equal sign (=) o? saffe poco suits Gogq, oo$8:0? 0 š 
sooo[go5 1 š ogo 
enum Suit ( clubs-1, diamonds, hearts, spades }; f: e«ro2o:$6ólooo9i esoc>oo 
00203, oo$8:60900e002 óe: odo fà 2, 3, 4.. oof [gdagr@rdlu 
020205026:90 oo$0:0069q[6:809 equal sign (=) sa05s{y[Gz cop5296:eo:c30»$69looc5i 
Not Perfect 

eunm À, 320: 09:q[0502602? 66:0? C++ À, I/O statements cogo sox0c095026 
[gSdlos05 poco esoso>oo 07860203 run eo5«9018 
enum direction 4 north, south, east, west }; 
direction diri = south; 


cout << dirt; 
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03$e0250302607» output o» south [38c38605c9 oo6[o39»9ló evo C++ 1/0 
o» enum variables gogo? integers Gogs2eg%5 0360905000 [yên output o? 1 s»[s69 
QOCA] 
Other Examples 

93202000 enum sooPd[gjsposqpio? esooo5ço 
poeoecorqp:i& [po»eoscoo:dlooo5i ecocoo[ogoS[o3dli 
enum months 1 Jan, Feb, Mar, Apr, May, Jun, 
Jul, Aug, Sep, Oct, Nov, Dec }; 
enum switch { off, on }; 
enum meridian { am, pm }; 
enum chess { pawn, knight, bishop, rook, queen, king L: 


enum coins í penny, nickel, dime, quarter, half-dollar, dollar Y; 
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Functions 


Functions 

Function app voqe statements 078 sagj,03 o$ dpf pops: 
§20050069 Gu:002{gE:06 [gdo0951 s2 opsóqp:io? voe sagao: 
eslo sao5{g$Edloo951 Functions q sfs 35800 sacloqE:q zen 
o$oq800695320: conceptual organization [gjopóspog6 sasona yaso [gda095u 
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[gE ofoq oodySse22 functions qpe Sis esgoood[ge:oop5 structured 
programming ci so poesad odg: jd (o3epog6 object-oriented 
programming 025 g&:0005 88 s20160226:6200 sadecoSsqn203 gE) 
e$205000 qg qA oo69go ofoq sagodss02203 ccopgjaš y 
008[03S0005 Donogan o»Sqp:o? function so[s9 ekp: soopd[go»6eoocopoi 
Functions qp:o9 o$os93»096: səp qg ea sayen jeps: function ei 
Sq memory di epp oo6900p9:096000 o30:095:c00:[6: DOD ooe 
328053206: sə: function 0089920: eslu — soo»d[gpo? es20050132096: 


209 chf 
Calling program 
| ç 
— | | 
— funci Op ~~ —— S 
== P : > 
—n9 ' 
arie func1(); —— | : 
^—  PiunetO? ]—- 


= < œe œe m a E » 


for al cals to function. 

C++ $Ê C og6 sfe functions qp sg: oÀoQogé:eë: 
90090000»0:qp:6) subroutines: procedures qp:&6& GIN: S: G«j020:9 
aoEop600095 1 
Simple Functions 

ocoopsgo JS gg c: print coo5oeo:eooo function 028903 008 
ecoco»[p3qeseo6! esaa table.cpp oGoqSa095 aurr:006903 Rao sə 
aoxxop QQ codqqagcdogeods [ogodSapifgé poean qp ooosoo:ooy: 
dloop5u 
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// table.cpp 
// demonstrates simple function 
#include <iostream> 
#include <conio.h> 
using namespace std; 
void starline(); //function declaration 
// (prototype) 
int main() 
{ 
starline(); //call to function 
cout << “Data type Range” << endl; 
starline(); //call to function 
cout << “char -128 to 127” << endl 
<< “short -32,768 to 32,767” << endl 
<< “int System dependent” << endl 
<< “long -2,147,483,648 to 2,147,483,647" << endl; 
starline(); //call to function 
_getch(); 


return 0; 


// starline() 
// function definition 
void starline() //function declarator 


{ 
for(int j=0; j<45; j++) //function body 


Dr.csarE08:09§ 
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cout << "X 


cout << endl; 


ooge output 07 e3220201203€: [gð 


int System dependen 
long —2,.147,483. 648. to 2.147,.483.64" 


>< OK KK OK OK KKK KK OK OK X X X * * OK OK OK OK OK OK X OK OK OK OK X OK OK OK OK X X X OK OK OK OK OK KOK 


Data type Range 
DKK  * * OK OK OK * < < KK OK * 2K < OK OK OK OK OK OK OK OK OK OK OK 2K OK OK OK OK OK 2K 2K OK OK OK OK OK 2K OK OK K 
char -128 to 127 
short -32,768 to 32,767 
int System dependent 
long -2,147,483,648 to 2,147,483,647 
>< X KK KK KK * < OK KK OK * K x OK x OK OK OK OK KOK OK OK OK OK OK OK OK OK OK 2K 2K OK OK OK OK OK 2K OK OK K 
s20005d] vgoqGozE main() së starline() 029702 functions $69oloCóloop5u 
og$eoo5o02 soes[g& wə o56e$:woqp:o96 main() function or890295:03000 
[o39e$qp:o —eop[g6eoo3[o3eólo»po: cooo ofoq opo functions «p: 
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cobdcdlé:copdq§ cooo saqiod adeqiod AA c6:039 function declaration, calls to 
the function së function definition qp: [gdfoqdloop5 1 
The Function Declaration 

og$eoo5o3s»es[sS compiler s2o: variable 028903 [Atebai eq» 
s»o5X[g$6250323 function oga: Ao eppen Bsa eons 
cooo [gicnd$Ea095 soS:coS: $59 Adı ocoeooŠsoS:oo function sax eeo 
declare l Ey Aon (Rogno: function 3202065] 098 
define [gjcoó[s8: [g5[G: 66:02 e400596:096 soodcoodeqganr 09220951) 


table.cpp o$oq9096 starline() e2 function o? void starline(); 86009 Sf 
declare e[pxg»eo:ooo:25p5(« afsadsgé eso60064]$o96 starline o»esleooo function 
005903 eslope$ Sopooo:e[o356: compiler 32»: 322360: 909[86:06 [3822951 

c3o3e[ox[epepoge doĉecan void p$ keyword 2295 function o return value 
[n$e0:995 eooc5o|ogpoë: 2005g05e02002;[9E:[G5[8: CoMadagEz050g& 
sacgodoorgésoop5 arguments copdapézcurq& oeps: (cooddepde0p0de[o7E:) 
329960:000:[886:06 [gdooa5u (64005006809:9» c20525056:05096 void cop5eor[s6139[3: 
C o96 S2O5:qpp:oocŠI PoE C++ So coadsa5a36: 
sacgodooreaggooa5 11) ea20596:096 arguments qp:s& return values qp: s2e[p3p&:o? 
ecQonragnep5{gda0051 function declaration o? semicolon (;) [g& 3295:2205eco9[8y 
g&zore[oqrEza095 BHn statement ord9v6 [5525951 

Function declarations qnza095 functions qp«eti model 2360505 blueprint 25905 
[cgo eode prototypes qprogcogSs sd db, ab al $e 
function 00892095 o$oq8 ell oo6esspoo6 caan [g6e2»»e[o3»6 gé:sar: esl 08 
Soob:qIeqpio? s2 function soo:eqgoco:coo:q[o? eo368 eozin so:xop5eogs 
compiler 320: s2e[o3»6:[o32:90»[g6:06 [8622951 32990] declaration op6 olo6e2»» return 
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typel arguments sacqseo205s& types qp: 02005 sagiodsacooSqp:03 function ci 
signature gpzopcopd: esf ea Sjoop5u 
Calling the Function 

3200090| o§oqSog& starline() function sao main() function s2096: o5: p35esl o» 
soo5d[gjoooseo2op5: 0808 egg starline(); 0622» 07803 soobdg[$o»por Function 
0969320: dl org Seo 32990] function eli 3290565005026 co0993026:0066 $6 cCt0209 
semicolon fg 805e0:$22» [5525951 Function call eii syntax 2295 function declaration 
dii syntax $ soéop{@: return type oedfa opf Jop 
void starline(); //function declaration 
starline(); //function calling 
Call statement o? c56690262599309l control 2595 function 22 cepodgagns{G: (32205096 
80050005 që:[go2o:eeS) function definition § Sq: adeante kyin o3e520» 
control ooo» function ^ cal ^ ci Geo $eo» op5qpio3 
BcogSoepeSfjogroce GBorpSh 
The Function Definition 

Function 0269220205 OMAS: eE e$ function definition 
opes oooSi e3220509€ starline() function ef definition o$ ec3coo[o395q93256- 


void starline() //declarator 


{ 
for(int j=0; j<45; j++) //function body 
cout << ‘*’ 
cout << endl; 
} 
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Function definition og declarator opesleoor eoc|ogoS:š& function body og 
dlo&ooa5u Function body 2995 function ei sq: dof: ogge: sagésado5[gé 
2005g03000200951 

The declarator og ólo6eoo» sogjo5qp:oooS declaration $& NAg qe 
[8822951 e32205ó0ls»qjo5qp: ogo3sepo[s6oop5- 
1. function name 


2. same argument types in the same order (if there are arguments) 


3. return type. 


declarator 322: semicolon abso eoop3eo:qeoi 632205019096 function declaration, 


function call $ function definition o3eii syntax o9 eyange dop 
Semicolon 
void funci(); — 277 function declaration 
Return type — 
void main() 


No retum ——— 
Vv /func1€0; — 7 Function call 

RAI Nonae 

A—U_6 


—— 
wT 


{ 


Return type — 7— No semicolon 
void ftunc1()() — — Dedaraor 


—— Function 
ve Function body definition 
nn 
0) 

L— No semicolon 


Function 006932»: eslopcgo»20p93o9l control 2299 function body Š ocooes?: 
0255 ogei: g: oorEcnSea0rEw9S [3622991 function body Š opSqp: 3220$: 
aoet) ^ o9$096: — 25005920: — cogcdo?oop53eQj$o96 ^ control ojx 
calling [go562295 es«p22 [3$espo5292:ec5 [5922951 
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e3200902 QAPI function coo ego: Qo saboda qo 


gÊ[yeo on 
Function Components 
Component Purpose Example 
Declaration Specifies function name, argument void func(); 
(prototype) types, and return value. Alerts 


compiler (and programmer) that a 
function is coming up later. 


Call Causes the function to be executed. func(); 
Definition The function itself. Contains the void func() 
lines of code that constitute { 
the function. // lines of code 
} 
Declarator First line of definition. void func() 


Comparison with Library Functions 

og$eoo503 s»esà& library functions so3jo09 seĝ: wog 
fA: [s89looo5i poco ch=getche(); 9803 SAd [gddloo05u debe 338 library 
function getche() 320905 declaration š definition cogo DAP? 02020560»? 33809 
library functions eoo 320905 declaration cogo? vgoqSeo34, S2ogo olo3 header file 
(conio.h, for  getche() cogo  2205905eo:000:000 [gddloo051 — 0902820905 
definition eopooco», executable code cop[g5es»»6 compile c»óeo:oo([à library 
file cog ooo3296:000:020 og&eo0509 egam) C++ source file o9 build 
adodo compiler o» s»c9s»ecqpo? Qjo9eoo»[ link [eog [gddlos051 

3le[o356 library function cogo? s»o»([go3 səslə declaration š definition co203 
ECONO 0205096 GAINCLON ec932025 voqe 3200: 206p header file 
o? epeo =“ o5:688oo [joS deogoù — o3$e00503 ^ 020596 
functions cog 6q2002203, 32992600» declaration š definition copo? o9 s20050» poco 
LG ag SGogosarBGjs cop3296reqsoooseosseooli 


Eliminating the Declaration 
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95202000 function eszsoS: dgn function call oo368 function declaration 
o? EGEEGOIS 338es«pqo function definition o3 o»$:eqsc305050 [gddlooud1 esan 
table2.cpp oàQosjëceco:g2 starline() o? [gSeqe{Goor:dloou5u 
// table2.cpp 
// demonstrates function definition preceding function calls 
#include <iostream> 


using namespace std; //no function declaration 


// starline() //function definition omit here 


void starline() 


{ 

for(int j=0; j«45; j++) 

cout << "X 

cout << endl; 
} 
Lining 
int main() //main() follows function 
{ 


starline(); //call to function 
cout << “Data type Range” << endl; 
starline(); //call to function 
cout << “char -128 to 127” << endl 
<< "short -32,768 to 32,767" << endl 
<< “int System dependent” << endl 
<< “long -2,147,483,648 to 2,147,483,647" << endl; 


starline(); //call to function 
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return 0; 


8s05:00 function declaration o? [gioSudc80508 voqe obpooeco:ooo eqi$32090» 
AE: 99:056: 02899 [s99looo5i 3leoeoS 8$: functions cop soqp:so[qp:$lcooo 
329loo function ooboooos 95009098905 od o»$600 [5803320205 
320932096: [3663226 ofoq 320205 s»«o6ec[ue0o2dlop: ooŠšlooocoço o[35$605 
soc[gssesqjto?e0026 [po doS azot  o$oe9e» 229750072 vov: 
SəocoOcoOoeoS main() function o3 saog ooo:qj6[o39looo5( sepp declarations cog 
soobdgjgo3 o009$99:006:020 sooP:qpio39looosi 


Passing Arguments to Functions 

Argument «3250590 o§ogSg function 23 o005296:60:09056200 data 328053906: 
obyv $$ argument qp: ooc5o26€:co:[|gë:[8Š function 026908 values 22060 
aE e»6esoo6$6e$ 800705 ooa d Bsadqiodsaq, eopa8co02 c96esoo6qjo?qp:o? 
aco g ag caorEgodeuzo0951 
Passing Constants 

32000500 PUEIOZE soox:[ojŠeooo starline() 932295 function 220 [p395 gg 95 
so[gooó: print opo5eo:oo[g6 GaV ep: soobuq$696: plos 04560502 
mey 090329 239700 eee function q0 sack§eoo> character o? 
SAC saeqse0205 print opo5eosep5 function digo? O9c9s»6eocop5i es2205d) 
tablearg.cpp vg\oqS 02 o303239e220 function dj? cas{goorsdloogdu saie 
character $ê saaie sA neqoe arguments qp:soos|sŠ 
copdagézeurqued kjo 


// tablearg.cpp 
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// demonstrates function arguments 
#include <iostream> 
using namespace std; 
void repchar(char, int); //function declaration 
int main() 
{ 
repchar(‘-’, 43); //call to function 
cout << “Data type Range” << endl; 
repchar(‘=’, 23); //call to function 
cout «« "char -128 to 127" «« endl 
<< "short -32,768 to 32,767" << endl 
<< "int System dependent” << endl 
<< “double -2,147,483,648 to 2,147,483,647" << endl; 


repchar(‘-’, 43); //call to function 


return 0; 
} 
Linn E RC E E 
// repchar() 


// function definition 


void repchar(char ch, int n) //function declarator 


{ 
for(int j=0; j<n; j++) //function body 
cout << ch; 
cout << endl; 
} 


Dr.csarE08:09§ 
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338 oQos9eco:g» 952002203 function oo repchar() [gë|Š: &32205912036: declare 

Öd - 
void repchar(char, int); // declaration specifies data types 

Declaration ço c50993096:0000 char š int s8022026022 338 function cd03 
copdagézcu:cBadecd data cop, data types cod [gddloo051 

Function call oo s»9le»eooo 200505002103, Sg: (Beppe 
constatns — cop) o? coo$o5o96: — oo09e96epesepeoggo coarser — à|: 
PR CoG] poo- 

repchar(‘-’, 43); // function call specifies actual values 

Š statement eco: repchar() o? dash sacd:ieq co o»: print ooo5eo: 
eas [p3»:0305009 kjo Function call e» o095296:60:030503 data cozq, type o» 
declaration Qo 2505905e0:000:03 32098: [958022 Vio deppe ocoeso: 
copdagézcurqeo, argument or char fjg yik: e@šoobooco:oooooy int 
[g5qdlooSu e2008 function call o»$9 {gd03 repchar('-', 23); ooeooo equal signs jo 
9 0909e0:8 appe kdo tablearg.cpp 4, output o? ec3co»[p3e3lo3ses2»6i 


char -128 to 127 
short -32,768 to 32,767 
int System dependent 


long -2,147,483,648 to 2,147,483,647 
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Function 60208 esl o»03 vogo c$s2503 arguments Gop (poco '-' š 43) cogo? 
copdagézeu:c8adqqn [gddloou5u ^ gés02§8:c0303 function coo səf) 
parameters cogo egl O variables cop (poco ch š n) coo ogrod [gddloo05u 
(oogen soqp:oooo argument à parameter cogo? səda nA: ek 
2$280005|09dlo205 1!) 

Function definition goco Doge parameters cop, data 
types Gogsa[gé names 20450) cop5256:eo:qe [399lo»o5 pvo- 
void repchar(char ch, int n) //declarator specifies parameter 
//names and data types 
338 parameters cog (ch à n) o? function o5go o$ variable cog o5:20090 
229 $Edlos051 Bor 33808 
coo?23096:0890 CGN AEn ea22050132036: oe|o3|qocoo5oooš 3909026 [gddlos05u 
char ch; 
int n; 

Funciton o? call c»6033»9lgocooo 338 parameters cogo calling program oo 
cop5296:60t 090903 07555604 sacsaaccypo% initialized eog [ydo 
Passing Variables 

0596 s200990 ecocoo3[o303 tablearg.cpp oGeqSade constant arguments ('-', 
43) cogo? wf doS o5932005906009 constants cops»: variables cogo? 
arguments qp: sað — soob[g[g6:0? ecocooogo:goóhi e320050| — vararg.cpp 
ooge: tablearg.cpp 9»o9$:0»099 repchar() function dloégo [s89looo5i 


a 


deoo 0059 Oog[gos0200000e003 user oo GgrqoSeu:c8o503 character à 
g9[03Ss96qs9020503 saofaga [gSdloo051 


// vararg.cpp 


// demonstrates variable arguments 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


173 
OOP in C++ Dr.csarE08:09§ 


#include <iostream> 
using namespace std; 


void repchar(char, int); //function declaration 


int main() 

{ 
char chin; 
int nin; 


cout << “Enter a character: "; 

cin >> chin; 

cout << “Enter number of times to repeat it: "; 
cin >> nin; 


repchar(chin, nin); 


return 0; 
} 
Le a CC C D E 
// repchar() 


// function definition 
void repchar(char ch, int n) //function declarator 
{ 
for(int j=0; j<n; j++) //function body 
cout << ch; 


cout << endl; 
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} 
vararg.cpp 4, $94» output o? esooo5go ec3c»»$60loooi 


f d:\cppCadetTutorials\vararg\Debug\vararg.exe 0 C— LE 


BMEnter a character: + 
Enter number of times to repeat it: 44 
A+++++++++++++++i+++i++++++i++i++i++i++i++i+++i++i+iiTTT TT TT ttt 


a 


repchar() 320905 input arguments qp:s»es& main() coo chin & nin 
0303 6322020132086: s»optd[gooo:dlo»o5i 
repchar(chin, nin); // function call 

Variables Goza20205 soo»d[gooo:03 arguments cop&, data types cogu» 
constants cog soobdgpepooco?o function declaration š definition copo» opo3esQ 
c9ao60looo3! epp chin or char [ég G: nin meon int [858 cBdlos05u 
Passing by Value 

vararg.cpp o$osj9go chin à nin 32056: $o3 o$: function call [jcooos 
sp function 0503 pass [yasco [gddloo05u function oge c6: oo$8:qpio? 
o38:eoporsooPdgie. variables 3»226qp: 6&03:60:605 [8622951 0808 [a$ function 
aii declarator [jeo void repchar(char ch, int n) o5096 250590560:000:6200 data type 
q$ soeo5qp: (char ch, int n) o? s2o>:[ojcoeo:[jgë:oé€ [gSa095u function 32096: 
pass [ni ean oo$G:qp:o? sə parameters «qp:sooo6: initialize [gops 
cop5296:eote9o?[S6:06 [3822951 0363005096602» Gê: oo$8:qp:io? 09$ variables qp: 
soobdg[oop53»036: ^ function body so: = saa5{y8E[G [gdo0951 cooo 
passing [gicoSc805ea02 arguments qp:o? function 32056: ap:are§o3:0099 $05:008:03 
passing by value o» esl «9[o322951 65009009 soS:coS:ooDoço passing by reference o» 
csl: e2000: o»6e$:woqp:io96 90090009 eanna: oes [8992991 Passing by 
value [950503 es2»059l9096 sae00:805 ecoco»$60loopói 
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repchar(chin,nin); 


—  — This statement in main() 
causes the values in 


— these variables to be copied 


into these paametes — — — ————  _ 
iaia, 


main() repchar() 


Structures as Arguments 

function 3209:39 o$: oDe: copdogéscu:$Ea008 structures qp:o? 
ood 206 sf SoS: copQogb:co:$Ecooopb1 2957 oqoqŠqpisë 
anvo ecocoo|ogges2oëi 


Passing a Distance Structure 
GINA PLE WÊN eanne Distance structure type o? input 
argument soos[s& s»o»:d[gooo:o299i engldisp.cpp o? ecsco»[o393[o3863256 - 
// engldisp.cpp 
// demonstrates passing structure as argument 
#include <iostream> 
using namespace std; 
LTT 


struct Distance //English distance 
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{ 
int feet; 
float inches; 
n 


BM TT M 
void engldisp( Distance ); //declaration 
int main() 
{ 
Distance d1, d2; //define two lengths 
//get length di from user 
cout << “Enter feet: “; cin >> d1.feet; 
cout << “Enter inches: “; cin >> d1.inches; 
//get length d2 from user 
cout << “\nEnter feet: “; cin >> d2.feet; 
cout << “Enter inches: “; cin >> d2.inches; 
cout << “\ndi = “ï; 
engldisp(d1); //display length 1 
cout << “\nd2 =“; 
engldisp(d2); //display length 2 


cout << endl; 


return 0; 
} 
| a Ep 
// engldisp() 


// display structure of type Distance in feet and inches 


void engldisp( Distance dd ) //parameter dd of type Distance 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


177 
OOP in C++ Dr.csarE08:09§ 


cout << dd.feet << "V-" << dd.inches << "V”; 


main() function o5o96 user copdopE:c8o5ea00 distances or§8:qp203 feet-and- 
inches Gé[g& As: di $ d2 ogean structure sdosa0g€: copdagé:Bodan—5u 
cOesoo5 engldisp() function o esayo» di $ d2 o? input argument qp:so|B8ë 
copdagéscu:cBadaop5 çE: function eil qo5go5qio»go é[goó [ðc 10'-2.25" 308 


[gaocura§ [8525991 632205096 s2 vioi output o? $950 [gaooor:00951 


< d:\cppCadetTutorials\engidis... (scele eel 
———— — — CEN 


` feet: 5 
^ inches: 6 


^ feet: 4 
^ inches: 8 


main() 32096:$) function calls qp! function declaration qp: $ function body S 
declarator qp:oooŠ input oop5256:e0:c90962»0 Distance type structure variables qp:o? 
so|gp: int, char 0203239620» argument variables qp:s29:0 [geog eop main() 
function ooo engldisp() function o? $8[o3SesI opooo:oop51 ocoeoo8[35096 structure 
di 320: copdopEscusG: 2030»s»[035096 d2 s20:0093296:60:0595! engldisp() function 
cdo0€ Distance type structure - dd o? parameter so|8Š soo»d[gjooo(à: main() function o 
copdagézeu:c805ea00 structure value qp:o? 2202$ argument value qp:o32306 dd S 
sacSaaecgpod cop3296:eoroopoi Reoz engldisp() function ode statements qp:2928 
dd.feet s& dd.inches &3o5p5 Ge§ structure sooPdgjó sp5:ooó:qpiso026: 32«90| value 
qp:o? goo soopd[g$6eo2295i ea22050l6096 function o026932056:23 structure 028932: 


argument soos|8& oo93256:soobr[gpoo? qé:coe:ooo:oooSi 
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engldisp(d1); 


This statement in main() 

causes the values in 

these structure members 
z^ to be copied ino 

these structure members 
in engidisp(). 


main() engldisp() 


| f 


O9§ variables qp:o32306 engldisp() function saopés4 structure parameter - dd 
o? e|[qpe:co[|gëzooeŠ çs: main() function ç copdogEseuscBodean structures -d1 sŠ 
d2 02320: cfgréscSco[gé: Geo o8:00§ [gSescooop51 poco - 
dd.feet = 2; 
dd.inches = 3.25; 
020595 main() 32056: d1 s& d2 ĝe oo$@:qp:soo: oo[q56:c5 co$Ecou 
Passing a circle Structure 

32902600592600? Console Graphics Lite functions qp:o? soos[o[Š: eskoo:coo:o5 
poeoecoo? ecocooogo:go [g$oloooS: Console Graphics Lite functions à, o»Sqp:o? 
oqo: 2957 ooqq cophoyE:soaplgFEcsaré so gadgoSqo5h 
Robert Lafore Gqi220:05 Object-Oriented Programming in C++(4th edition) 9, Appendix 
E qo cop5996:601000:0000 [joS e320396:9260» 338 function qp: soeoo:ëo5 
ge:co6:e0:9 [gde0005 3293298190607? function GOS 0032005 (3: 
32802000:e030006$000 [8503320905 oqoo63o06:eqooorooo:qio5qp:o? 
S0$09:c030 CGS 338 Console Graphics Lite functions cogo? 2205906 
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3209026009 fyo compiler seed! goo95{G:_msoftcon.h 3leeopo5 borlancon.h 
0059903 include [go»6eo:$ c3a»69loooSi e320090l $982 ooeec function 
00590508 structure 0089 copSagé: 23059005 Console Graphics Lite functions copo? 
fof: Sqz002{4oordlos05 338 $950059» c0596:0069 o? Doo circle 
structure 05990? — soopH[gjooosdooc5: — eo596:00690? eHe — socoo5905& 
radius cogo% oo95296:eo:sgodli sfe e0596:220905 s»eqp68 fill pattern eopo?Scopo: 
cop5296:00o:$6Olooo9i 6322050 circstrc.cpp o? ecacoo[o395$69lo»o5i 

// circstrc.cpp 

// circles as graphics objects 

#include “msoftcon.h” // for graphics functions 
WITH IH IT HI I 


struct circle //graphics circle 


{ 
int xCo, yCo; //coordinates of center 
int radius; 
color fillcolor; //color 
fstyle fillstyle; //fill pattern 
n 


WHITE T T IH 


void circ draw(circle c) 


{ 
set_color(c.fillcolor); //set color 
set_fill_style(c.fillstyle); //set fill pattern 
draw_circle(c.xCo, c.yCo, c.radius); //draw solid circle 

} 

Lanas 
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int main() 
{ 
init_graphics(); //initialize graphics system 
//create circles 
circle c1 = 4 15, 7, 5, cBLUE, X FILL }; 
circle c2 = í 41, 12, 7, CRED, O_FILL y; 
circle c3 = í 65, 18, 4, CGREEN, MEDIUM FILL L: 
circ draw(c1); //draw circles 
circ draw(c2); 
circ draw(c3); 
set cursor pos(1, 25); //cursor to lower left corner 


return 0; 


3200096] pocogo circle structure type sadjssoor: variables c1, c2 š c3 cogo? 
0070803, 255602 œp% initialized cncordlooud1 — poeosoes& cl 
0? e322050l32026: o&03:09020l0205- 

circle c1 = { 15, 7, 5, cBLUE, X FILL }; 

og$eoo5099»es$à console screen o2 80 columns à 25 rows QoooŠcó 
o209905c9050looo9i 32000500 15 o» column number 3loeo»o5 x coordinate [s9[s 7 
02602 row number 3loeo»o5 screen à, 85:0 e$32 e[go3 y coordinate [s99looo5i 
338 r$S:sb907 oo506:j s»coo59050? eyen esoo5oo 5 02602» 
DoC, Soqjó:009 o$: fgddloou51 BLUE meon oDe, Soesp6o? 
Pofon: X FILL meon e0596:0?|[go5eo:eoS fill pattern o [gddloo05u 
00506:86909 0288: 3204026090 oS o3:c8aSdloo05 

DODGEGOQ 392205203 oeeo ad05godcu;{G:0208 circ draw() function o? 
[ees o9[G: 0053E:c0203 Console o» Geop [g59looo3 1 e322090» SecoxgrG02 
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S338 result copo? jacon eog eó[p39dogeds6escooo3 saclgd ogdod 
$PP: so[38602» s»o5xoq9lo»o5 


BDE 


000000000 
00000000000000000 
0000000000000000000 
00000000000000000000000 
0000000000000000000000000 
000000000000000000000000000 
000000000000000000000000000 
00000000000000000000000000000 
000000000000000000000000000 
000000000000000000000000000 
0000000000000000000000000 
00000000000000000000000 
0000000000000000000 
00000000000000000 
000000000 


Ssgsoocoxo ^ o0306:0698,  opo[g6coogone090? structure Èp 
©0992000102003 009000:0go0li çs circ draw() function o0? input soosš 
copsazEseurc8o5 |G eszeocooooooo [gddlooudu circ draw() o? 2»05c9 e«ro20:000:22c5 
«9000026009 function sacloyé: [$03 so4j$g» Console Graphics Lite functions 
qp:soc oro: T 32099 ogien 
Names in the Declaration 

Function declarations 60303 e[o3[epo3 esspe» 
OOE esni Gq2002286dlea0%00051 Input arguments soe$& copdcu:qeod, data 
type eco 3209 s»83glo5803 variable name coz oop3eox$o0980 fyddo 
MeLe SNo function declarations cooo Ssad:03 səsə: lon 
poeosses& Z n offesa sag05005903 [Gooeu:03 function eco:026903 
soob|gesooo5 MoA w Poergn:seq esas: data typed cooo 
oopŠoə6:|8: eqso00:8Edloo051 

void display_point(int, int); //declaration 
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3300050) function declaration 600203 G320050132026: 

O9q6:056:63206 [GEeqe$Edlod05u 
void display_point(int horiz, int vert); //declaration 

Compiler 3205905600» 3200000] declarations &69ocpio»0»» 320402001 SleoooS 
ocoe declaration oo ólo3 (int, int) o» oop5eosqeo3 arguments eopà 0050005|8: 2229 
eo[ppooo:03 320205 20050069o» vertical coordinate 320505 [gd[G:1 2003006900 
horizontal coordinate 320505 [880205990020? BREA: 

30900803 06:09 s2: e[ogpe$o503 so  o$o«$e»eog 320905 
DARE: cQoSopeodiose5u $c declaration Jp 605803 oo 338 function o? 
esl 0203 eapo arguments copo? o$9$oo$o5$ copsopE:8qn:dloouS pango 
sag 0599006003 338 declarations eopoógo seobdgjoooxo3 variable names cogu» 
function or903 esa sð soop([geo3 variable names  eogsoeolqp 
3203]:2205e«p05q e@oooo [gdcloo05u ebp 333c9 e[ox[58 [o3}05g50005ep variable 
names cogo? coo5coo5coOcoo soopi[q$69looo3i poeo- 

display. point(x, y); // function call 

Aep og[$eoo5eqro20:e05 6320506: o»6e$:0qp:ioo eoso5ooqp: cooSo2go 
$o:xp9$6e0Q gogo: 203058959: G:3903 variable name š data type 
S eqrooo fog: [sbolooc5: 

Returning Values from Functions 

Function 026903 coeg Aago saI oo$8:00690? eslopo3 oQoq50? 
[o$9eo:dlooo3i qp:eooosood86 338 or§$S:0r function o» 2»05«36«p [g22540 05690? 
e[sge:eo:-30503 ates Kieron) dloéecg GIS <el GINA poeoqo 
eu:i col6ooes AoA e[mp6:eo: gr [gëcloooSi: convert.cpp ea: 
ecocolexeS[oasese»e- 

// convert.cpp 


// demonstrates return values, converts pounds to kg 
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#include <iostream> 
using namespace std; 
float Ibstokg(float); //declaration 
int main() 
{ 
float Ibs, kgs; 
cout << “\nEnter your weight in pounds: "; 
cin >> Ibs; 
kgs = Ibstokg(Ibs); 
cout << “Your weight in kilograms is " << kgs << endl; 


return 0; 


// \bstokg() 
// converts pounds to kilograms 
float Ibstokg(float pounds) 
{ 
float kilograms = 0.453592 * pounds; 
return kilograms; 
I 
68220992 338 o8oq80? s9$0 082006[yoordlos051 output eogo? ecocoo|ogoSdl- 
Enter your weight in pounds: 182 
Your weight in kilograms is 82.553741 
Function 00599 00§8:00690% return [4$co:8Eq$s20205 32«90l 075556 data type 
o? o005905eo:00:qep5 [3922991 aBo8a005go5|gé:03 function declaration 32096: 
cop5296:eqeooo:qepo [g822991 3200050| poeo[gooo:03 32096: function declaration š 
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definition §59005209 (float) data type o» function name À. 
BISq,G2 GEND A [go 

029600 Qocooo: GANN Y3 soso vop Sycon oSA 
Jepp return type o? void cÓ easo02sGosqdloou5u convert.cpp qo GAD00:03 
Ibstokg() çoeooo float type o? return [jeooo depp À. declaration 
op 6322020132026: [sëOloooS- 

float Ibstokg(float); 

eQ: Qo float oo return type o? 220990560o:00 [jdoni es2050» 
SDE @o float meon 338 function (Ibstokg()) o? oo95256:e0:qe05 data type 
o? 220590500:000:000 [gddlooudu 

Function 008902 02§8:00690% return [p$eo:05 səs Ibstokg(Ibs) «303 function 
call 03 338 function oo [p$eo:03 0755592255 onoo: s22: doS i pocoscodsG 
33800 090500003 028:0 so[go: variable Go20308 opeo[à assignment statement co 

kgs = Ibstokg(Ibs); 

$0580 Ibstokg() ores return [D$eo:coo5o5 oo$8:0? kgs «905 variable o5 assign 
coo|8: coobooz:o2o:ço [gddloo05u 
The return Statement 

Function Ibstokg() 0503 soocosdl$ 2dlEo75 56043 PAVo argument 
oobocoo5ooS:oo:o5 Ip pounds eo parameter cgo 
o38:eoporooo: 90990 [gddloo05u 338 E e 090? Aavo eefi: 
03§:60000698 eA: kilograms 9803 variable òg B8: 338 variable 
Òm $8: esos: return statement saad:{GiG: ecT vsingSo3 
[n$eo:90 [gddloo05u 

return kilograms; 

o0209000:q905 3290AN AANA 0288203 000:8 main() function 

cÓgo kgs o3 variable o? soos:[ojooo:[Š: Ibstokg() cde> kilograms 9803 variable o? 
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sayd Calling program [g03 main() function o> Ibstokg() function cdo 
kilograms 0803 variable o? quodi: e[go5 (2530805 oqo) 338 Ibstokg() function 
o»es [n$eo:03 02$82036 qa: Aono [859lo»c51 338 [gd0503 e322059l ooo qÊ: 
fyo 


kgs = Lbstokg(lbs); return kilograms; 
1 This statement 

2 This statement in Ibstoko() causes the 

in main() causes value in this variable — 

this retur value to be retuned 

to be assigned to to main(). 

| this variable. 
main() lbstokg() 
See. ( RN 
74.84 


og$eoo502 Soesš function o»990? arguments eopseqpio* oop5op6ieox d 
$eoeo3 return [n$eo:03 so3lg»eoo? argument 00596 [g$eo:$60looo5: omo 


function oo690oes ssqj5socoo?soqpiso[pp: eosqjboooo3 soslgo 338 mnde 
cope 32905258 [jaf doS depi 338959053590? eog 
arguments copo? pass by reference 203005615 cogoweooo6:u soqjo5s»oo05 
soqpiso[q»:o? Qopod3: structure 006900p9990202022 return 
[o$eodge:s6 e2255c»p5:e0256: elyi: doo 

og$eoo503 s»es[s& function ood9en return type o9 function declaration qo 
e[g5ees oop5og6:eo:qeo [joS soooo5dj function s»es[gS return [g$eo:gs 
ec?3200loo void o? cop5ope:eords6:136 opS[gSEdlooa5u function declaration og return 
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type copdapEzecu:dloo compiler s2es[s6 int value [p$eo:c38ep5op 0280005 [gda095u 
gocosoos|8& esooo5d] declaration o? ecocoo|ogoSdl- 

somefunc(); // declaration -- assumes return type is int tells the compiler that 

somefunc() oəë return type o? o505905eo:ooo:[ge:eSg int oo o»eoop5 [gba0051 
ooo æq socordé: C versions qp: 22059005 see[g$ooodge:e[o3»6 
osy o3«pop6 géssadzcob:03 coodeogo0zé yeo retun type 2595 int 
[gdcsqécoméy declaration op6 ofgdecs 2505905eo:256eo20p9« 23920» coSqp: 
005060205: [g5[G: eoSqogodea5 kjp 


Eliminating Unnecessary Variables 

convert.cpp vogo 000205008: oa co5q« qó:6:e0e$ copdopé: 
safe variables seqpsse[gos doas 6320050! convert2.cpp vg oqboz& 
0088266000 variables qp:o? koô egoy 
// convert2.cpp 
// eliminates unnecessary variables 
#include <iostream> 
using namespace std; 
float Ibstokg(float); //declaration 
int main() 
{ 

float Ibs; 

cout << “\nEnter your weight in pounds: "; 

cin >> Ibs; 

cout << “Your weight in kilograms is " << Ibstokg(Ibs) 

<< endl; 


return 0; 
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// \bstokg() 
// converts pounds to kilograms 
float Ibstokg(float pounds) 


i 
return 0.453592 * pounds; 


main() function og€ convert.cpp og6 ssobrgjooo:eooo variable kgs o? [ydos 
function call - Ibstokg(Ibs) o2 cout statement 32096:096 e320050l35026: RAA 
—" 

cout << "Your weight in kilograms is " << Ibstokg(Ibs) << endl; 

o8so5:09 Ibstokg() function op6cop5: variable kilograms o9 soo5:[gjeoo225 
0.453592*pounds ^ o$o5p5 expression | o? return statement 036 
o3ad§odoop5a96:00020095 1 

return 0.453592 * pounds; 

0296 O:a ogo5q[o?ge qe o$: variable 220265 copdopE:o2 
calling program o? return [gScozea5{gda0951 029 $p9:99 0205g]05qe202 02§8:03 calling 
program oÓ AAA return [GScorepd{gba0051 O9g6:056:60€|$220905 voeo 
Soqpp:ooo expression o? cordsadagE{gE S05 eaar05dlas03E: egoe §a0051 

return (0.453592 * pounds); 

Compiler sacslg& s208dl coo$23096:qpi0? ecSsadcoo5e0p5: 0456055 
LAEN: Godgqa, cQodapeog§ 0095296:60:20620p91 oeo e C++ (2960905 
C) o$oqSeoqp: sesk BSqpdcqpzeo02 convert.cpp óéqQjgooo? o3co2E:e002 
convert2.cpp óódjso? [o30?$62505eco Aoz poze convert2.cpp p0 
$o:xop9q$ eo53$6eo»e[pp6 eogów6eooropqpiseS soobwe[go»6$eo" oyendo 
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sacalgé Peon: 86 g:056:q0? egsqjo5qo0p5329lop6 
og$eoo5o02el cAn goo E sae8kdl opSqp:0? epda9020 co5qep909e222 soqjo5o0? 
sae[gdg eg pge [s99loop5r 
Returning Structure Variables 
eQ, Oe: ooCoS:eoqp:ooe functions qp:s2096: arguments qp:soos|8& structures 
qp:o? cop3op6:eo:$6o[o356: ecocooë[ogdloooSi o9805:09go structure o5690? return 
value sa{gdcopd: səy retstrc.cpp og Distance variables q: edlé:ox 
ge Distance data type 0755: return [9$eo:ooS [a90loopoi 
// retstrc.cpp 
// demonstrates returning a structure 
#include <iostream> 
using namespace std; 
TMM 
struct Distance //English distance 
{ 
int feet; 
float inches; 
5 
BI M M I T I T HT I I 
Distance addengl(Distance, Distance); //declarations 


void engldisp(Distance); 


int main() 


{ 
Distance d1, d2, d3; //define three lengths 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


189 
OOP in C++ Dr.csarE08:09§ 


//get length di from user 

cout << “\nEnter feet: "; cin >> di.feet; 

cout << “Enter inches: “; cin >> d1.inches; 
//get length d2 from user 

cout << “\nEnter feet: “; cin >> d2.feet; 

cout << “Enter inches: “; cin >> d2.inches; 

d3 = addengl(d1, d2); //d3 is sum of d1 and d2 
cout << endl; 

engldisp(di); cout << " + "; //display all lengths 
engldisp(d2); cout << " ="; 

engldisp(d3); cout << endl; 


return 0; 
} 
imam ae aa aa ns 
// addengl() 


// adds two structures of type Distance, returns sum 
Distance addengl( Distance dd1, Distance dd2 ) 
{ 
Distance dd3; //define a new structure for sum 
dd3.inches = dd1.inches + dd2.inches; //add the inches 
dd3.feet = 0; //(for possible carry) 
if(dd3.inches >= 12.0) //if inches >= 12.0, 
1 //then decrease inches 
dd3.inches -= 12.0; //by 12.0 and 
dd3.feet++; //increase feet 


y //by 1 
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dd3.feet += ddi.feet + dd2.feet; //add the feet 


return dd3; //return structure 


// engldisp() 
// display structure of type Distance in feet and inches 
void engldisp( Distance dd ) 
{ 

cout << dd.feet << "V-" << dd.inches << "V^ 
} 
soopi{gopapesaaglge Go $& cooo qp socqp: sb63»0905 cophogE:corqepd [35 
addengl() function o? 2225909) 00$82$5903 colé:eorep5 [8922951 0365205 qane 
og:  engldisp() function o? soo»dg Yeo jón sande 338 
oQoq90? eso oyoo output eopo? ecocoo|ogoScl- 
Enter feet: 4 
Enter inches: 5.5 
Enter feet: 5 
Enter inches: 6.5 
4'-5.5" + 5’-6.5” = 10-0" 

Distance type sacqp2s5903 edlé:8 addengl() function o8 esl orf: qa) oo$8: 
03 63205000 Distance type [3503 d3 0503 esarcSdlas03é: copdagézcu:cBaddlos5 
d3 = addengl(d1, d2); 

Bes oo6e&wooecowo structure 026903 function à, return value so[s9 
[o$eo:s$6o3s»e[pp6: ecocooq w$ soð o$oqSecowpo function $6903 
o»[gooosdlooo5: sŠ function Gog, definitions G0203 69,6005 BAA 
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$o5ooo:$60looo9: oobooopS:Gooo openen function call cog eo36e6go 338 
function cogo declare c»6000:q905«903 3991056 [gddloo0S Eqn 
Reference Arguments 

Reference 0089022 variable 005903 03602058 035009000 gadsc0d:006903 
ÓO:eo:OloooS! səma: &oow00:006009 function copo? argument eog pass 
OGL: es«pqo9 [gddlos05u 

o596 oo6e$:oqpigo functin 005903 arguments cooo passed by value $0535 
9eo:30000? eann nN oA eseper esl opéqo3 function or 338 
argument š data type 04025 variable 3225605690? c$o3(à: 338 argument c5oo 
28:0 copy 029p copdeur:cBaddloo051 

Function 602022 2903 es] a203 o$oq80500 gel: oo$8:6090? qop£6[g6: ofog: 
Od$8:60203 oq: sambon ([s90looo5: sŠ şsn — 02020503 
function cogo original variable Go24, 075552045 yêm onga $ip 
BIOI ordgadesare{gE GÊS un Eq :0088:60203 [36906[86: ögesi 
32009qJo5 Go:SEdloo051 

devoo passing arguments by reference [jm  aacloneoni 
Agag [GiacsorEgoddloouSi Sg eon function o509 07555202 
ODRE: 32025 qq6:00$0:02 qado98:e503 reference 0069 (0002056005 
memory address 0059) o? pass [jco fon 

Passing by reference coo $99:06: segoÀ 32200000P 
function ^ soe&& ^ eslopc?0203  o$oq9090» om variable ^ copo? 
soy[96e06$60»»9 [gddlooudu 338 320:9208/0200902 020205000: 
soobdgjo3 esepooeooo function osme soəg|jo5socoo> soqpiso[m:o? [n$9eo:$68 
safo [s$9looo5i 
Passing Simple Data Types by Reference 
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ref.cpp qo passed by reference o3: 06:0? s905:{q/G: variable 006903 pass 
coo|gooo:cloooŠ! 
// ref.cpp 
// demonstrates passing by reference 
#include <iostream> 
using namespace std; 
int main() 
{ 
void intfrac(float, float&, float&); //declaration 
float number, intpart, fracpart; //float variables 
do { 
cout << “\nEnter a real number: “; //number from user 
cin >> number; 
intfrac(number, intpart, fracpart); //find int and frac 
cout << “Integer part is " << intpart //print them 


<< `“, fraction part is " << fracpart << endl; 


} while( number != 0.0 ); //exit loop on 0.0 


return 0; 


// intfrac() 
// finds integer and fractional parts of real number 


void intfrac(float n, float& intp, float& fracp) 
{ 


long temp = static_cast<long>(n); //convert to long, 


intp = static_cast<float>(temp); //back to float 
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fracp = n - intp; //subtract integer part 


oooeg:eo main() og\o@Sg user o? float oo$@: o069 copdazEzeodloou5 voqon 
o9 on§$8:03 integer š fractional part BG: SY} samo om: so[s9 
ëcoo5coooOloooSi [g6220e3296 poeoeo:sjeo5e9q6 o J.cge o? o Jo š o.cg sË: 
809050905005 [g8Ólooo5: SEG 80905$683»0905 main() oo intfrac() function o? 
eslopqolooo3: ea220990 ooo 338 oQ0q50? osmy ogoan soo[36090? 
[no»ooordlooo5i 
Enter a real number: 99.44 
Integer part is 99, fractional part is 0.44 

sag, compiler Gogu» 3000003§:03  o$09:03 solo s Sqjdcog 
O909eo:00050looo9! 0092 o.ççooo «903 omgien 0002056009 3lo» 
compiler eoolo3 conversion routine ë, s2@2:{gddloo05u intfrac() function ooo 
coo3296:eo: 90903 o$: (nB cast aô long type oe[pë:c5šo> 
o3&:[99500$8:0? 0322050132026: PRAS 
long temp = static cast«long» (n); 

integer type oo» Afyon Bdsa005:8603 200909 Beon 
8200000 §:60203 Baeeposeenod [godqicorS$Edlosud1 ejoo203 qco80? e3005006$] 
cast [y$ Â: 632205012036: float [4§$e[grEsc80Sdloou5- 
intp = static_cast<float>(temp); 

320000800900 OR: sp&320909006002 q«6:02$8:0? 03$:[G0502$8: pco: 
320905000» PEJS 

intfrac() function sacs 52025 920060800500 oon$: &69oc»0? PA Â 
deoo function 05690» o$: 0569030 return  [n$eox —q039»090 


§59005:03 [g$eo:$ maA pze?  3[go25$00? reference arguments op 
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sfo: eke: SEd e322059» eho intfrac() function à, 
declarator eaz: ecocoo[o393s,e3256- 
void intfrac(float n, float& intp, float& fracp) 


intfrac(number,intpart,fracpart); 


This statement in main() causes 
this variable to be copied into 

this parameter. 
It also sets up aliases for 
these variables with these names. 


main() intfrac() 


number n 


intpart 


fracpart 


fracp = n-intp; 


These statements » l y 
in intfrac() operate on long temp = static_cast<long>(n); 
these variables 

as if they were in intfrac(). 


Refrence arguments cogo ampersand (&) s»obrgjgólooo5i poo - 
float& intp 

Sesepgo ampersand (&) oo» intp 2595 pass co6coo5o5 argument 320505 alias 
Sloeopo5 so[g»35e950069 [gdor05a80203 eeo  soscopdqagedo9es206 
Sge:9seo5 Haco intfrac() function coo intp o3 s»o»x[gjo36: o20205008:0» main() 
ò intpart o? qo5pp$:o5:5680000 [399lo»o5i 

ampersand (&) ooo reference c3 e3c3óloooSi 3le[o:56 float& intp oo» intp 2228 
990? pass coOeoŠ variable ë, reference [g°boooSco «3c39looo5i gop fracp oo» 


fracpart ë, alias 0059 [gddloouSi Function à, declaration o° e«ro0o:03 so3lgocopo: 
definition S & abe: 32205092036: cqeqdlooSi 
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void intfrac(float, float&, float&); // ampersands 

Function definition g2c86 passed by reference [jcoGooS arguments cogego05q2 
ampersnad & copdeurqdlecdi evou function call geo ampersnad & o? 
copSoo:osp veon: 

intfrac(number, intpart, fracpart); // no ampersands 

laoù function call o? PIAA 2205 argument oo passed by reference 
3loeopo5 value [gdor0da802003 e23$60lopi! 89002926022 intpart š fracpart cogon 
passed by reference als: variable number 02602» passed by value [s9dlooo5u 

intp š intpart coor» fracp š fracpart e303 sfp vpe memory D 
GPON [gddlos05i 2290790260903 esepooeoo? DSA 200500690?[u6[n6 
memory Sp [gE[G:a02:{g5[G: pipon: o$: szopek Sg [399lo»o51 

95202000 intfrac() function coo parameter 0259 [9503 n meon main() function 
cóo» number à oop o3:dgp: variable odgo Honn soecScooS: 
oopan memory Ò @sçpcoo3: oogo3olops number doo $8: n 
0503 COHR Gu:c8a5o220l number o? Or§$8:e[yE:00058 ec03320905 passed 
by reference ofyjoodor2d[gddloo05i C programmer cogsəe$ğeon ampersand o? 
address of 20605008 q:000503320905 o»o9[qeec?olooo5! 
A More Complex Pass by Reference 

e$002000 pass by reference [yicndsadsc0203 — e009coo5ecocoodleoói 
$ooe»goc023 sagadscod geca şpon | 03$6005029» 
oon$:02602 FG: co503 006903 sfe, coo:qi6o205e9[o3981 33803 [giond8s00305 
order() 803 function Goo? egoi sŠ p  oon$:5690? pass by 
reference [gjo — copdagésBoddlocSu gB — e9esoqj ego omg: 


[es Sq esep: CScu:c8aden [gddloo05u reforder.cpp o? ecoco»[p3p5[o3se32»€- 
// reforder.cpp 


// orders two arguments passed by reference 
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#include <iostream> 

using namespace std; 

int main() 

{ 
void order(int&, int&); //prototype 
int n1299, n2=11; //this pair not ordered 
int n3222, n4=88; //this pair ordered 
order(n1, n2); //order each pair of numbers 
order(n3, n4); 
cout << "nl=” << n1 << endl; //print out all numbers 
cout << "n2=” << n2 << endl; 
cout << "n3z" << n3 << endl; 


cout << "n4z" << n4 << endl; 


return 0; 
I 
J——Y 
void order(int& numb1, int& numb2) //orders two numbers 
{ 
if(numb1 > numb2) //if ist larger than 2nd, 
{ 
int temp = numb1; //swap them 
numb1 = numb2; 
numb2 = temp; 
} 
} 
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main() p ocn§:s66 Alo Vov An soÓs»opeoqo5 30302 $0500 
s98390507|¢80lo005 1 oon$:$60 Oras order() function esop: 
D sonon BSa — soÓsoepeoqo3 oov $050? eppò: 
s»Ósoopoqesoo6 ekpen odon ÊD  soÓssepoqeso3 gw 
HoRMRGor velyoescSeo:dlon:1 
nl=11 
n2=99 
n3=22 
n4=88 

order() function 32026:9» vœ% variable o? numb1 c3 esl [E 3030» variable o2 
numb2 c3 esios ooo»o5c9 numbi oo numb2 coo? [DXes3eo5s9q6 numbi 
on§8:03 temp © əm PG G4009 numb2 o? numbi o5 
copg5c9o?[à epopeon temp — oDeonoop5ooo:0 ` oo$@so ` numb2 
có @fgEzcopdeu:c805q [gddlooed 

Sesepgr FD 39g]0d02G022, numb1 š numb2 oo» copdeu:c8c5e05 pass 
by reference arguments 602820305 63005000 pavone [39co»g»oli 89060926003 
ni š n2 o? function ocoesa[oxSesl05 cogo [pog n3 š n4 o? 
30302382(036 esuo g opgi: kon 39832050003 
oon$:60) [gdcsqEcor omgi: Seod 

Reference arguments ^ cogo?  sooX[ggoo»oo ^ 3260:09$:0$600690? 
soo»d[gjgooc3óló: eSlopo3 ofoq function o2 að 2005 variables co20? 
co6esoo6qeo5e9oo»0? eksa 338 function o» eslo»o3 vGaqScdor 
variables GOROD 29036), §2005G0206 
008035 e[g»e:c5eorc205929 [gddlosu5u [622263256 Doercu:qoudasqé 
3360? e:o fyen mg 00690? efo: goc8cdo3a001 33589602 
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ooooo3espo5ecoo0& afco 336600: eposo corico epig 
oĉqpı 

Passing Structures by Reference 

agScorsoxsecs& v$ data type cogo? pass by reference mê qooc9 
structures Goz0305 pass by reference c»oc9qoloooSi e3200) referst.cpp oo type 
Distance Ñ, oo$8:6090? scale e[p6:5eo:03 saclos=pé: pass by reference 
aA: Gagaorz002:dloou5 Sgun moeg soobx0950looo9! 300900053035 
00596, 329053200:3205$ 09:0? scale factor e[g»6:c5e0:0305005& 329053200:0? AO 
Sir I.: «9» [don referst.cpp o? ecocoo[o3p3[o3«63256- 


// referst.cpp 
// demonstrates passing structure by reference 
#include <iostream> 
using namespace std; 
BI TT M 
struct Distance //English distance 
{ 

int feet; 

float inches; 
hi 
MIHI TT 
void scale( Distance&, float ); //function 


void engldisp( Distance ); //declarations 


int main() 
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{ 
Distance d1 = { 12, 6.5 >; //initialize di and d2 
Distance d2 = { 10, 5.5 Y; 
cout << “di =“; engldisp(d1); //display old d1 and d2 
cout << “\nd2 =“; engldisp(d2); 
scale(d1, 0.5); //scale d1 and d2 
scale(d2, 0.25); 
cout << “\ndi =“; engldisp(d1); //display new d1 and d2 
cout << “\nd2 =“; engldisp(d2); 
cout << endl; 
return 0; 
} 
a ree 
// scale() 


// scales value of type Distance by factor 


void scale Distance& dd, float factor) 


{ 
float inches = (dd.feet*12 + dd.inches) * factor; 
dd.feet = static_cast<int>(inches / 12); 
dd.inches = inches - dd.feet * 12; 

} 

[|A ae eee eer 

// engldisp() 


// display structure of type Distance in feet and inches 


void engldisp( Distance dd ) //parameter dd of type Distance 


{ 


Dr.csarE08:09§ 
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cout << dd.feet << "V-" << dd.inches << "V”; 


referst.cpp qo Distance variables-di š d2 o? initialize rope 7555602 
dDodgodeu:dlos05 026500990 scale() function o8 eTofĝ: d1 o? 0.5 š d2 02 0.25 š 


3908208: @[gooddlos051 00203 s»o|[ge090? 6300599: 
coo5ec5[go»eo:dloocSi es2oo5ço $932 082006{gaordlos051 

di = 12'-6.5" 

d2 = 10'-5.5" 

di = 6'-3.25" 

d2 = 2-7.375" 


function scale() o? ed! o203 o»5$6e[v356:02600» e32205013209€: [899lo205- 
scale(d1, 0.5); 
scale(d2, 0.25); 

oooeo?8go di o? 0.5 š epeo: 2030205890e009 d2 o3 0.25 
š epeo [ydos 905220:25603 seqjo502e02» s3$c9[gop6spgo di à d2 
co$O:e0p 030590» e[g»6:c5292:0009 [gddloo05u eooo 8900090 
00$8:0069036 elypEscSaiEor [gbo03s20205 pass by reference o? 5:05 pass by value 
Pf: retum — à3[g$eo:$68 [GEcqreBqdloouSu —— 338c9 function > Qo? 
esl ugao I [ge96$69looc5- 
di = scale(d1, 0.5); 
Notes on Passing by Reference 

C programming language çooo$:ooeooo2 References Gop e§eoo:dlonen 3389000: 
pointers 60203 s»o5dgjes[p3o»» [jdoni C++ aeon 2000§ variables co2osoooo 
objects Go28203056| eonig sasoéelyelysqsoor:8esarE references copo? 
c09509€:6020022029 [jo Function eopc50? arguments eo9cop5256:$603 020905 
§008005:036022 0320506: Pointer 29:0? PANAR feon] 
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Overloaded Functions 
Overloaded function qp Gg6:029»» cu:8c8o5co02 sgos qp: (input 


parameter(s)) qp:soeó[ vode oe andcanrEqiadgqpia oseon Oveloading 


2 ogj$eoo5 [pjg 0002» obp opd copen Sopi: 
oo6eo»»05o0 ercde:03 Ao sean oig saclospossaar$ [jpo cbr 


SP er05m20095 Qe  sospqpio? qes gk: — 030:622032epqp:o? 
€005632:6503226 CBF$:002:8EQE: $e222e[p36 socoSoq:soS: so[ooeoSspoëe [gboo95 o1 
Âu DON: Bad GÊ: eeosoo or053dla0p51 overloaded function sopScop5s 


RoE sifoggodep 89: ndeaorEcos$Edlooadu çn ocoo soqjo?s»co05 0059820305 
co6esoo6q 00690? cooo: so[gp:sequo9s»co099»0909 2209s86ep ep an eonig 
028903 egBeodiS logi 22280 2000920900200 əoeoqpil8 gcoBiagprogs [doof 
Different Numbers of Arguments 

0296 poeoqp: (table.cpp $ tablearg.cpp) og& sead:{GSeaoo functions qp:o? [g$cop5 
ecacoo[p3o5[o3981 starline() function 2595 [p305 gg 9:0 print opo5eo:25p5i repchar() function 
og6q S609 oso5oo5coo:|g8: od edíopeo2» program e oop5op6:eor 9052295 character së 
B9A$239GqS2020503 print opeAcosepd{gba00511 s2026) charline() function o? eezzoso:ooo calling 
program 9 cop5226:60:09096200 character s»c5:e«| Gg 05203 print odeus pII s283 
starline(), repchar(), $Ê charline() function od:QjocS:0095 soea c6es006qjo90? 
acon]: 32099 oons 2203000:80lc38ep51 vGoqSerqp: sef 328A functions 
qoo spa p opo poof Y: egepen oqoqosoogo 
popso Function Reference documentation o96 seazopsec80d Bosonen 3200 
GaepSoprpor opresep GAS qpagesqepS [gbo»phr sS cpdeaorbqo5 Oboe 
functions qp:o? input arguments soeq320909$6 data types qp: eogo325p509663256 
—— Ira 
overload.cpp oGaqSoz& ecxcoo[p3e5[o3981 
// overload.cpp 


// demonstrates function overloading 
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#include <iostream> 
using namespace std; 
void repchar(); //declarations 
void repchar(char); 
void repchar(char, int); 
int main() 
t 
repchar(); 
repchar( 2^); 
repchar( +’, 30); 


return 0; 


// repchar() 
// displays 45 asterisks 


void repchar() 


{ 
for(int j=0; j<45; j++) // always loops 45 times 
cout << '*' // always prints asterisk 
cout << endl: 
} 
L 


// repchar() 
// displays 45 copies of specified character 


void repchar(char ch) 


http://www.engineer4myanmar.com http://www.openeducation.com.mm 


203 
OOP in C++ Dr.csarE08:09§ 


for(int j=0; j«45; j++) // always loops 45 times 
cout «« ch; // prints specified character 


cout << endl; 


// repchar() 
// displays specified number of copies of specified character 


void repchar(char ch, int n) 


{ 
for(int j=0; j<n; j++) // loops n times 
cout << ch; // prints specified character 
cout << endl; 
} 


g&:0§0qSo3 oG:2o6[o3p5cg6 0322020132096: soogspqje: adze[oyE:03 cogqead [g69loopou 


>< E E KE E E KE KE K K KE KE KE K K K K K KK K K K K KK K K K KKK K KKK KKK KK 


++++++++++++++++++++++++++++++ 


OOQ gåen SIOQEP 6$ Hap: Ghe 000905 E jê:0z Socpres 
oo dlo6dloopói 32988] o§oqSozé 3269509020 functions 2:9 dlo&dlooa5u function declarations 


59 function calls as9g& function definitons 5:903 dloGóloop5: c6:030? compiler oo 


š[gpo:o986[g8:ço c6:02096 doean eopp3oop5 arguments 326932020 $6 eopp3eoo data 
types qp:o6 [s83loop5u 
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e2000 0 a void repchar(); 2905 argument a$:0 e031 char type argument 
oo6edlo6e2»» void repchar(char); s& char type argument ordes& int type argument 0589 
dlo&eao2 void repchar(char, int); functions dsb gÀ Apen c6:soqjo50? 
compiler oo $&[gx$696:Qoo[g& səva nps: ip function a eslo 
cpdcaorécure_d [3522951 


repchar() 


main() 


repchar(); 
—— repchar(char) 
— a 


— M, S 
repchar('='); 


~— —À 


repchar('=', | = int) 


(6-0) function overloading [Ga 


Different Kinds of Arguments 

overload.cpp oĝogqogÊ input arguments 326932020 voemp: 32099092009 
functions 25:909 eqrooosooo:dloopó: Compiler so»es[s& arguments 326320205 eopp3els6 
ç&:o0s22: gleis coSosooCoo:S8ëcloooSi o3«pog6 Compiler s»es[s& argument 326320205 
opea: data type eogo3[g6:0? szef: 3[g»:eo:$6g9:cop3: $olo»p5r overengl.cpp ogë 
ecoco»[e3p5$6dloopSi 6:096 function s2098: oop3296: eosqepS 02690909:620» argument o? 
structure type Distance [geo 2360505 simple variable float type abec saad:{y8édloopSu 
Compiler ọ p:e argument ci type ed! gop: co05e8Eep function o? 
esl op»oo:9p5 [gédloop51 
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// overengl.cpp 
// demonstrates overloaded functions 
#include <iostream> 
using namespace std; 
WITH IH 
struct Distance //English distance 
{ 

int feet; 

float inches; 
T 
WII T I 


void engldisp( Distance ); //declarations 

void engldisp( float ); 

int main() 

{ 
Distance d1; //distance of type Distance 
float d2; //distance of type float 
//get length di from user 
cout << “\nEnter feet: “; cin >> di.feet; 
cout << "Enter inches: "; cin >> d1.inches; 


//get length d2 from user 


Dr.csarE08:09§ 


cout << “Enter entire distance in inches: “; cin >> d2; 


cout << “\ndi ="; 


engldisp(d1); //display length 1 
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cout << “\nd2 =“; 
engldisp(d2); //display length 2 


cout << endl; 


return 0; 
} 
| 
// engldisp() 


// display structure of type Distance in feet and inches 


void engldisp( Distance dd ) //parameter dd of type Distance 


{ 
cout << dd.feet << "V-" << dd.inches << "V^; 
h 
iff ——Ó— E 
// engldisp() 


// display variable of type float in feet and inches 


void engldisp( float dd ) //parameter dd of type float 


{ 
int feet = static_cast<int>(dd / 12); 
float inches = dd - feet*12; 
cout << feet << "V-" << inches << "V; 
} 


3300050 oQosoooëe user 32» distances co$8: $6905 c093296:e00lo2991 OCOQ 


sop39o96 co $Ê wodo o? gin copdsopé:colG: ga segi cooo Boo 
32096:3900202900 oop9op6:eooloxpo(Qoeo - 9'-1.5" sooo: 109.5 inches o» oop5op6:eo:gs 


(352595)! oñogŠo ocoeso[035096 Distance type argument s»25:[goo2:2295 engldisp(Distance) 
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function o? esop: 2539203802 float type argument o? soo>:[o|ooo:eooo engldisp(float) 
function 5 eslo»op5 [gddloop$ es22050185026: soso 082005 soos:[ü[ucoo:dloocSi 
Enter feet: 5 
Enter inches: 10.5 
Enter entire distance in inches: 76.5 
di = 5’-10.5” 
d2 = 6'-4.5" 

o»oS[gqepS seqjo?02$9e» engldisp() functions $59acs:0095 soCooeoso cpdcaorég 
tb phage cho opgooi 00a} par oof aB function 
2098 eo 48; edo BER Ëy reh Rere [boo 

Overloaded functions qp:o? saadke ooqq: function s»epSqp:goo? 
gadaorg§ ecBcor00/g& eanas 99o9050»02»eocopài 320056] overloaded function 
sadon function soep5qp:g»o? godaorsqao[gE qox02E:8Ecva0051 Qoersar*{g§ absolute 
value o2 spez eqo functions qp: C programming s2030 sod 
op{gpxegeua0p51 int data type 32090? abs()! complex numbers 320905 cabs()i type double 
320905 fabs() $Ê type long 320905 labs() ope} 3223:23: š[go:eezoso:coo:geooocSŠi C++ 0569 
abs() oo$eoop5x[sS Popin data type o? gif: səf RE do Function 
overloading o? objects qpssoo[o356: ecocoospoge eoo9coo? që:|odl8:ocSi 
e 

0202096002 function eopsse[o36:o? «898 soəscS:coS oq|$oesdleoo:oooSi evos 
soc[gs2e$3»e OOP in C++ 329€: (o) o? Sesepgoó soadsc00SeBoddlos0S o3c922p9qpi02 
aungwh2013@gmail.com ^ o? «oo?o9o5[ cof: YCC —— eogpéiooo:qp: 
S00209c0p9: esoe SoA  c05906 op$quoo» > eëcoojbcoeS: ecocoo 


$06:$60looo5e6qp ' 
9[gó: 
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